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INTRODUCTION 


ItACKCjjUMJNI) 

I.  Results  of  the  United  States  Army  Aviation  Systems  Test  Activity 
(USAASTA)  Phase  B  testing  showed  that  directional  control  power  was  inadequate 
within  a  large  portion  of  the  proposed  low-speed  in-ground-effect  (IGI  )  maneuver 
envelope  for  the  All-IG  helicopter  (ref  1.  app  A).  Subsequent  testing  with  the 
tractor  tail  rotor  showed  continuing  directional  control  problems  and  significant 
flight  and  gross  weight  restrictions  (ref  2).  The  USAASTA  was  directed  by  the 
United  States  Army  Aviation  Systems Gommand  (AVSCOM)  to  evaluate  the  All-IG 
helicopter  with  the  Model  212  tail  rotor  (app  B). 


TEST  OBJECTIVES 

2.  The  objectives  of  the  All-IG/Model  212  tail  rotor  evaluation  arc  as  follows: 

a.  To  conduct  a  tail  boom  load  survey  with  the  Model  212  tail  rotor 

b.  To  conduct  a  limited  performance  evaluation  of  the  Model  212  tail  rotor. 

c.  To  obtain  quantitative  and  qualitative  stability  and  control  flight  test 
data  on  the  AH-IG  in  the  Model  212  tail  rotor  configuration. 

d.  To  determine  the  instrument-flight-rulcs  (IFR)  capability  of  the  AH-IG 
helicopter  with  the  Model  2 1 2  tail  rotor. 

3.  This  report  presents  results  of  the  tail  boom  load  survey  (para  2a).  The 
remaining  test  objectives  will  be  reported  separately  as  tests  arc  completed. 


DESCRIPTION 

4  The  test  helicopter,  AH-IG  serial  number  71-20985,  is  a  production  aircraft 
with  a  tractor  tail  rotor.  The  helicopter  features  two-place  tandem  seating  and 
two-bladed  main  and  tail  rotors.  A  three-axis  stability  and  control  augmentation 
system  (SCAS)  is  provided.  The  power  plant  is  a  Lycoming  T53-L-13B  rated  at 
1400  shaft  horsepower  (slip)  at  sea-level,  static  conditions,  installed  in  the  AH-IG, 
the  engine  is  limited  to  1100  shp  due  to  the  main  transmission  torque  limit  The 
maximum  gross  weight  of  the  AH-IG  is  9500  pounds.  The  Model  212  tail  rotor, 
installed  for  this  evaluation,  is  a  Ilex-beam  rotor  which  is  standard  on  the  Bell 
Helicopter  Company  (BHC)  Model  212  commercial  helicopter.  Compared  to  the 
tractor  tail  rotor  (Model  801)  the  Model  212  tail  rotor  has  an  increased  chord 
from  8.4  inches  to  1 1 .5  inches,  and  a  cambered  airfoil  blade  section.  The  tail 
rotor  drive  system  included  standard  AH-IG  components  except  for  the  changes 

Preceding  page  blank 
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to  the  pitch  links  and  pitch  control  tube  necessary  to  accommodate  the  Model  212 
tail  rotor.  The  physical  characteristics  of  the  tractor  tail  rotor  and  the  Model  212 
tail  rotor  are  listed  in  appendix  C.  The  Model  801  tail  rotor  is  mor«.  fully  described 
in  BHC  Engineering  Change  Proposal  AH-1G  350  (ref  3,  app  A).  A  more  detailed 
description  of  the  AH-1G  helicopter  is  contained  in  the  operator's  manual  (ref  4). 
Photographs  of  the  Model  801  and  212  tail  rotor  installations  are  presented  in 
appendix  D. 


TEST  SCOPE 

5.  The  AH-IG/Model  212  tail  rotor  load  survey  was  conducted  to  obtain  a 
quantitative  comparison  of  tail  boom  and  tail  rotor  loads  of  the  tractor  tail  rotor 
and  the  Model  212  tail  rotor.  Tests  were  conducted  at  Edwards  Air  Force  Base, 
California  from  19  March  to  9  May  1973.  During  the  loads  survey,  34  flights  were 
conducted  for  a  total  of  35  flight  hours,  of  which  25  were  productive.  The  two 
configurations  tested  were  clean  (no  external  stores),  and  Hog  (two  XM159C  pods 
on  each  wing),  with  dummy  rockets  installed  to  achieve  the  desired  gross  weight. 
Test  conditions  are  shown  in  table  1. 

6.  The  flight  restrictions  and  operating  limitations  applicable  to  this  evaluation 
are  contained  in  the  operator's  manual  (ref  4,  app  A),  as  modified  by  the 
safety-of-flight  release  (refs  5  and  6). 


TEST  METHODOLOGY 

7,  Test  maneuvers  were  based  on  the  load  survey  test  plan  for  the  improved 
Cobra  (ref  7,  app  A).  A  detailed  description  of  test  maneuvers  and  techniques 
is  presented  in  appendix  E.  Data  reduction  techniques  are  described  in  appendix  F. 
A  glossary  of  terms  and  abbreviations  is  presented  in  appendix  G. 

8.  Test  instrumentation  as  listed  in  appendix  F  was  installed  on  the  aircraft  and 
the  data  were  recorded  on  magnetic  tape. 


CHRONOLOGY 

9.  The  chronology  of  the  AH-IG/Model  212  load  survey  is  as  follows: 


Test  directive  received 

27 

July 

1972 

Test  aircraft  received 

26 

October 

1972 

Instrumented  tail  boom  received 

3 

March 

1973 

Test  began 

19 

March 

1973 

Test  completed 

9 

May 

1973 
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Table  1.  Test  Conditions.1 


Test 

Average  Clean 
Configuration 
Gross  Weight2 
(lb) 

Average  Hog 
Configuration 
Gross  Weight3 
(lb) 

Average 

Density 

Altitude 

(ft) 

Average 

Calibrated 

Airspeed 

(kt) 

Steady-state  hover4 

7900 

9400 

2300 

Hover 

Hover  maneuvers4 

7800 

9300 

2300 

Hover 

Sideward  and 
rearward  flight5 

7500 

9200 

2900 

Hover  to  40 

Takeoffs  and 
landings 

7600 

9300 

2600 

Hover  to  70 

In-ground-effect 
acceleration  and 
deceleration6 

7600 

9200 

2600 

Hover  to  106 

Level  flight 
maneuvers 

7600 

9000 

4000 

68  to  148 

J  Climb  maneuvers 

7600 

9000 

4200 

69  tc  121 

1  Descents 

7700 

9000 

4200 

113  to  129 

. 

Mission  maneuvers 

7500 

9100 

4000 

89  to  181 

Autorotational 

characteristics 

7500 

9100 

2300  (IGE) 
and  4500 

Zero  to  127 

Throttle  chop 

7500 

9100 

4500 

68  to  73 

'Average  longitudinal  center  of  gravity  (eg)  at  fuselage  station  (FS) 
195.7  (mid). 

Approximate  main  rotor  speed:  324  rpm. 

^Clean  configuration:  No  external  stores. 

3 Hog  configuration:  4  XM159C  rocket  pods,  with  sufficient  rockets  to 
achieve  desired  gross  weight  and  eg  conditions. 

"in  ground  effect  (skid  height  4  feet).  Main  rotor  speed  range  from 
294  to  324  rpm. 

In  ground  effect  (skid  height  15  feet). 

6 In  ground  effect  (skid  height  15  to  25  feet). 
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RESULTS  AND  DISCUSSION 


GENERAL 

10.  A  limited  tail  boom  flight  load  survey  was  performed  on  the  AH-1G  helicopter 
with  a  tractor  tail  rotor  and  a  Model  212  tail  rotor  installed.  Base-line  tail  boom 
load  data  were  obtained  with  the  Model  801  tractor  tail  rotor  installation  and 
compared  with  the  Model  212  tail  rotor  installed  on  the  same  helicopter.  Both 
installations  were  evaluated  using  the  same  maneuvers  at  approximately  the  same 
gross  weights  and  density  altitudes.  During  tie-down  tests,  the  Model  212  tail  rotor 
was  adjusted  to  achieve  the  same  tail  rotor  horsepower  with  full  left  pedal 
application  as  the  Model  801  tail  rotor.  This  report  presents  data  obtained  during 
the  load  survey.  Test  data  indicate  that  the  AH-1G  with  the  Model  212  tail  rotor 
generally  exhibited  higher  mean  loads  in  the  tail  rotor  pitch  links  (compression), 
tail  boom  lateral  bending,  and  tail  rotor  shaft  than  with  the  Model  801  tail  rotor. 
Higher  oscillatory  loads  in  tail  boom  lateral  bending  and  tail  rotor  shaft  parallel 
bending  were  also  noted.  With  the  Model  801  installation,  mean  loads  were  higher 
in  the  tail  rotor  pitch  control  tube  (tension)  and  oscillatory  loads  were  higher 
in  the  tail  rotor  pitch  links. 


TAIL  BOOM  LOAD  SURVEY 

11.  A  tail  boom  flight  load  survey  was  performed  to  determine  the  tail  boom 
and  tail  rotor  drive  and  control  component  loads  imposed  by  the  installation  of 
the  Model  212  tail  rotor.  In-ground-effect  maneuvers,  forward  flight  maneuvers, 
and  autorotations  were  performed  with  a  production  tractor  tail  rotor  (Model  801) 
installed  to  establish  a  data  base  for  comparing  loads.  The  test  maneuvers  were 
duplicated  with  the  Model  212  tail  rotor  installed.  Figures  1  through  97, 
appendix  H,  show  the  representative  mean  and  oscillatory  loads  that  resulted  from 
this  test. 

12.  Test  data  indicate  that  the  AH-1G  helicopter  with  the  Model  212  tail  rotor 
generally  exhibited  higher  mean  loads  in  the  tail  rotor  pitch  links  (compression), 
tail  boom  lateral  bending,  and  tail  rotor  shaft  than  with  the  Model  801  tail  rotor. 
Higher  oscillatory  loads  in  tail  boom  lateral  bending  and  tail  rotor  shaft  parallel 
bending  were  also  noted.  With  the  Model  801  installation,  mean  loads  were  higher 
in  the  tail  rotor  pitch  control  tube  (tension)  and  oscillatory  loads  were  higher 
in  the  tail  rotor  pitch  links. 

13.  The  fundamental  oscillations  we;e  at  11  hertz  (main  rotor 
2-per-rotor-revolution  (2/rev))  for  vertical  and  lateral  tail  boom  bending,  tail  fin 
bending, and  upper  left-hand  fitting  stress.  Tail  rotor  pitch  links  and  tail  rotor  shaft 
bending  loads  were  at  a  frequency  of  27  hertz  (tail  rotor  1/rev).  The  characteristic 
frequency  of  the  tail  rotor  pitch  control  tube  axial  load  was  54  hertz  (tail  rotor 
2/rev). 
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14.  The  tail  boom  vertical  and  lateral  oscillatory  bending  moments  were  in  phase. 
Tail  fin  fore/aft  and  lateral  oscillatory  bending  moments  were  180  degrees  out 
of  phase. 


TIE-DOWN  TESTS 

15.  Tie-down  tests  were  performed  to  establish  the  tail  rotor  collective  pitch 
settings  for  the  Model  212  tail  rotor  installation.  The  maximum  referred  tail  rotor 
shp  (shp/o)  of  the  Model  801  tail  rotor  was  established  as  the  desired  maximum 
referred  horsepower  setting  for  the  Model  212  tail  rotor.  This  criterion  was 
established  to  gain  the  maximum  thrust  while  remaining  within  the  tail  rotor  drive 
train  torque  rating.  At  full  left  pedal,  the  resulting  maximum  tail  rotor  blade  angle 
was  17.7  degrees.  The  corresponding  Model  801  tail  rotor  blade  angle  was 
19.1  degrees.  Figure  98,  appendix  H,  presents  the  resulting  referred  shp  as  a 
function  of  pedal  position. 


7 


CONCLUSIONS 


16.  The  AH-1G  helicopter  with  the  Model  212  tail  rotor  generally  exhibited  higher 
mean  loads  in  the  tail  rotor  pitch  links  (compression),  tail  boom  lateral  bending, 
and  tail  rotor  shaft  than  with  the  Model  801  tail  rotor.  Higher  oscillatory  loads 
in  tail  boom  lateral  bending  and  tail  rotor  shaft  parallel  bending  were  also  noted. 
With  the  Model  801  installation,  mean  loads  were  higher  in  the  tail  rotor  pitch 
control  tube  (tension)  and  oscillatory  loads  were  higher  in  the  tail  rotor  pitch 
links. 


I 


RECOMMENDATIONS 


16.  None. 
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APPENDIX  B.  TEST  DIRECTIVE 


AMSAV-EFT 


DEPARTMENT  OF  THE  ARMY 

HEADQUARTERS.  US  ARMY  AVIATION  SYSTEMS  COMMAND 
PO  BOX  209,  ST.  LOUIS,  MO  63166 


SUBJECT:  AH-1G/212  Tail  Rotor  Evaluation 


2  5  JUL 197? 


Commanding  Officer 
US  Army  Aviation  Systems 
Test  Activity 
ATTN :  SAVTE-P 


This  letter  transmits  AVSCOM  Test  Directive  No.  72-30,  subject  as 
above . 

FOR  THE  COMMANDER: 


1  Incl 
as 


Acting  Chief ,  Fit  Stds  &  Qual  Div 
Directorate  for  RD&E 
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AVSCOM  Test  Directive 
No.  72-30 

AH-1G/212  Tail  Rotor  Evaluation 


1.  Purpose . 

This  test  directive  tasks  ASTA  to  conduct  a  flight  test  evaluation 
of  the  Tractor  212  Flex  Beam  Tail  Rotor  on  the  AH-1G  Helicopter. 

2.  Background . 

Bell  Helicopter  recently  completed  a  preliminary  load  level  survey  of 
their  Model  212  Tractor  Tail  Rotor  Configuration  on  the  AH-1G  Helicopter 
and  the  Cobra  Product  Manager  has  subsequently  requested  an  Army  Flight 
Test  Evaluation  be  conducted.  Indications  are  that  this  tail  rotor 
test  may  be  a  prelude  to  a  full  blown  AH-1G  IFR  evaluation. 

3.  Test  Objective. 

To  obtain  quantitative  and  qualitative  stability  and  control  flight 
test  data  on  the  AH-1G/212  Tractor  Tail  Rotor  Configuration. 

4.  Special  Instructions. 

a.  Handling  qualities  are  to  be  evaluated  against  the  MIL-H-8501A 
IFR  handling  qualities  requirements. 

b.  The  Model  212  flex  beam  tractor  tail  rotor  will  be  provided 
and  installed  by  BHC  personnel. 

c.  Instrumentation  of  the  AH-1G  should  be  initiated  at  the  earliest 
F  actical  date  and  will  be  extensive  enough  to  conduct  a  follow-on  IFR 
evaluation. 

5.  Test  Schedule. 

Tentative  schedule  is  for  BHC  to  initiate  tail  rotor  installation 
at  ASTA  the  latter  part  of  August  1972  with  ASTA  flight  testing  to 
commence  immediately  thereafter. 

6.  Description. 

A  technical  description  of  the  212  flex  beam  tractor  tail  rotor  will 
be  provided  by  on-site  BHC  personnel. 
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7. 


Points  of  Contact. 


AMCPM-CO  .  .  .  Mr.  C.  Gaiser,  autovon  698-3304 
.  .  .  CWO  Gay,  autovon  698-3304 

AMSAV-EF  .  .  .  Mr.  J.  Dettmer,  autovon  698-5446 

BHC  .  .  .  Mr.  G.  Nanchy,  commercial  (817)  280-3231 

8.  Funding. 

Tne  Cobra  Product  Manager  is  responsible  for  reimbursable  expense 
requirements  associated  with  this  project  and  will  provide  $6000  to 
ASTA  based  on  the  preliminary  estimate. 

9.  Priority. 

AVSCOM  Priority  Number  8  is  assigned. 

10 .  Reports . 

Seven  copies  of  an  ASTA  report  in  letter  format  is  required  to  be 
submitted  to  AMSAV-EF  not  later  than  45  calendar  days  after  test  completion. 

11.  Security  Classification. 

Unclassified. 

12.  Equipment . 

The  tail  rotor  will  be  provided  by  BHC.  All  other  test  and  test 
support  is  the  responsibility  of  ASTA. 

13.  Safety  of  Flight  Release. 

A  safety  of  flight  release  will  be  issued  to  ASTA  by  the  Flight 
Standards  &  Qualification  Division  prior  to  initiation  of  flight 
testing. 
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APPENDIX  C.  TAIL  ROTOR  DESCRIPTION 


TRACTOR  TAIL  ROTOR  (MODEL  COD 

1 .  The  tractor  tail  rotor  (Model  801 )  is  a  two-bladed,  delta-hinge  type  employing 
preconing.  The  blade  and  yoke  assembly  is  mounted  to  the  tail  rotor  shaft  by 
means  of  a  delta-hinge  trunnion.  Blade  pitch  angle  is  varied  by  movement  of  the 
tail  rotor  control  pedals.  Power  to  drive  the  tail  rotor  is  supplied  by  a  takeoff 
quill  on  the  lower  end  of  the  main  transmission. 


TAIL  ROTOR  (MODEL  212) 

2.  The  Model  212  tail  rotor  is  a  two-bladed  delta-three  hinge  type  employing 
a  flex-beam  yoke.  A  double  counter-weight  arrangement  reduces  the  blade 
feathering  moments  at  high  tail  rotor  collective  pitch  settings.  Location,  power 
source,  and  controls  are  essentially  the  same  as  the  Model  801  tail  rotor. 


ANT1TORQUF,  ROTOR  DATA 

Model  801  Model  212 

Number  of  blades 
Diameter 
Blade  chord 
Rotor  solidity 
Blade  airfoil 


Blade  twist 


14 


2 

8.5  ft 
8.4  in. 
0.105 
NACA 


(constant) 


0010 


modified 


Zero  deg 


2 

8.5  ft 

11.5  in.  (constant) 

0.1436 

NACA  0018  at  FS  12.75 
tapering  linearly  to 
BHC  cambered  blade 
section  with  thickness 
ratio  8.27  at  FS  51 
(no  NACA  number) 

Zero  dee 


. . 


Model  212  Tail  Rotor 


APPENDIX  E.  TEST  TECHNIQUES  AND  MANEUVERS 


GENERAL 

1 .  The  test  techniques  and  maneuvers  used  during  the  Model  21 2  tail  rotor  flight 
load  survey  are  described  in  this  appendix. 

In-Ground-Effect  Maneuvers 


2.  Steady-State  Hover.  Steady-state  hover  tests  were  conducted  by  stabilizing  the 
helicopter  ICE  at  the  various  test  rotor  speeds,  then  holding  the  flight  controls 
fixed  while  data  were  recorded. 

3.  Hover  Turns.  Hover  turns  were  performed  by  stabilizing  the  helicopter  IGE, 
then  applying  directional  control  to  establish  the  desired  turn  rate.  Turn  rate  was 
determined  in  the  cockpit  using  the  ship's  system  clock  and  heading  indicator. 
Data  were  recorded  through  a  full  360-degree  turn. 

4.  Directional  Control  Step  Inputs.  Hovering  pedal  steps  were  executed  from 
a  stabilized  hover.  The  magnitude  of  the  input  was  gaged  by  using  a  simple  control 
fixture.  Subsequent  to  the  directional  control  step  input,  controls  were  held  fixed 
until  the  maximum  turn  rate  was  established.  Pedal  steps  up  to  1  inch  control 
displacement  were  performed.  Data  were  recorded  throughout  the  maneuver. 

5.  Directional  Control  Reversals.  Hovering  pedal  reversals  (doublets)  were 
conducted  from  a  stabilized  hover.  Directional  control  reversals  were  applied  at 
a  frequency  of  approximately  0.5  hertz.  Cyclic  and  collective  controls  were  held 
fixed  during  this  maneuver.  Directional  control  reversals  were  conducted  up  to 
1  inch  in  each  direction. 

6.  Low-Speed  Translational  Flight.  Sideward  and  rearward  flights  were  conducted 
IGE  at  a  skid  height  of  10  to  15  feet  to  the  limit  airspeed.  A  pace  vehicle  was 
used  to  establish  the  desired  ground  speed  while  the  helicopter  was  flown  to  keep 
pace  with  the  vehicle.  Data  were  recorded  while  the  aircraft  was  stabilized. 

7.  Takeoffs  and  Landings.  Normal  takeoffs  and  landings  were  performed  as 
described  in  the  operator's  manual.  Jump  takeoffs  were  conducted  by  stabilizing 
the  helicopter  at  a  power  setting  which  permitted  a  "light-on-thc-skids"  condition, 
skids  on  the  ground,  and  cyclic  centered.  The  collective  pitch  control  was  then 
rapidly  increased  to  attain  maximum  allowable  horsepower;  cyclic  and  directional 
controls  were  adjusted  to  maintain  heading  and  vertical  flight  until  the  helicopter 
was  out  of  ground  effect. 


8.  Acceleration  IGE.  In-ground-effect  accelerations  were  initiated  from  a 
stabilized  IGE  hover  at  a  15-foot  skid  height.  Maximum  power  was  applied  and 
constant  altitude  and  heading  were  maintained  until  reaching  0.8Vh  (Vh  is 
maximum  airspeed  for  level  flight).  Data  were  recorded  throughout  the  maneuver. 

9.  Deceleration  IGE.  In-ground-effect  deceleration  and  quick-stops  were  initiated 
from  level  flight  at  0.8Vh.  Normal  decelerations  were  performed  at  a  15-foot  skid 
height,  quick-stops  at  a  25-foot  skid  height.  Power  was  reduced  while  maintaining 
a  constant  skid  height  and  heading.  During  quick-stops,  rotor  speed  was  controlled 
using  a  combination  of  collective  pitch  application  and  the  rotor  speed  vernier 
control  on  the  collective  pitch  control  grip  head.  Data  were  recorded  throughout 
the  maneuver  until  recovery  to  a  steady-state  hover. 

Forward  Flight 

10.  Level  Flight.  Level  flight  tests  were  conducted  by  stabilizing  the  helicopter 
at  the  test  altitude,  airspeed,  and  rotor  speed  with  zero  sideslip,  then  holding 
controls  fixed  while  data  were  recorded. 

11.  Full  Power  Climbs.  Full  power  (transmission  limitation)  climbs  were  initiated 
from  level  flight  at  the  test  airspeed  from  below  the  test  altitude.  The  collective 
control  was  rapidly  increased  and  rotor  speed  adjusted  to  obtain  maximum  power. 
Cyclic  and  directional  controls  were  adjusted  to  maintain  desired  airspeed  and  zero 
sideslip.  Data  were  recorded  through  an  altitude  band  which  included  the  desired 
test  altitude. 

iz.  Level  Flight  Acceleration.  Level  flight  accelerations  were  initiated  from 
stabilized  level  flight  at  80  knots  calibrated  airspeed  (KCAS).  Maximum  power 
was  rapidly  applied  while  constant  altitude  and  zero  sideslip  were  maintained.  Data 
were  recorded  throughout  the  acceleration  to  an  airspeed  of  0.9Vh. 

13.  Partial  Power  Descents.  Partial  power  descents  were  initiated  from  stabilized 
level  flight  above  the  test  altitude.  The  collective  control  was  smoothly  decreased 
to  attain  the  desired  rate  of  descent  while  maintaining  constant  rotor  speed.  Cyclic 
and  directional  controls  were  adjusted  to  maintain  desired  airspeed  and  zero  sideslip. 
Data  were  recorded  through  an  altitude  band  to  include  the  desired  test  altitude. 

14.  Steady-Heading  Sideslips.  Steady-heading  sideslip  tests  were  performed  in  level 
flight  (constant  altitude)  and  in  1000-foot-per-minute  climbs.  Tests  were  conducted 
to  the  sideslip  limits  for  each  tesi  airspeed.  Data  were  recorded  while  stabilized 
at  the  desired  sideslip  angle  and  airspeed.  At  the  heavy  gross  weights  and  high 
airspeeds  where  1000-fjot-per-minute  climbs  could  not  be  maintained  with 
maximum  power,  the  .ate  of  climb  for  maximum  power  was  used. 


15.  Constant  Altitude  Turns.  Constant  altitude  turns,  both  left  and  right,  were 
conducted  by  stabilizing  the  aircraft  at  a  bank  angle  necessary  to  attain  1.3g  normal 
acceleration  and  adjusting  power  to  maintain  level  flight  at  the  desired  airspeed 
with  zero  sideslip.  Data  were  recorded  when  stabilized  in  the  turn. 


16.  Directional  Control  Step  Inputs  -  Level  Flight.  Pedal  steps,  left  and  right, 
up  to  1  inch  displacement  were  executed  in  stabilized  level  flight.  Cyclic  and 
collective  controls  were  lu  Id  fixed  during  the  input.  Data  were  recorded  throughout 
the  input. 

17.  Directional  Control  Reversals  -  Level  Flight.  Forward  flight  pedal  reversals 
up  to  1  inch  displacement  were  performed  in  stabilized  level  flight.  Cyclic  and 
collective  controls  were  held  fixed  during  the  inputs.  Data  were  recorded  throughout 
the  input  and  until  the  resulting  aircraft  motion  had  stopped. 

Mission  Maneuvers 

18.  Constant  Power  Turns  (Gunnery  Turns).  Constant  power  turns  were  performed 
both  left  and  right.  The  helicopter  was  stabilized  at  the  test  airspeed  with  power 
adjusted  for  level  flight.  A  coordinated  (ball-centered)  tum  was  established  while 
keeping  airspeed  constant.  Altitude  was  allowed  to  vary  during  the  maneuver.  Tests 
were  conducted  with  normal  load  factors  up  to  2.0g.  Data  were  recorded  when 
the  tum  was  stabilized. 

19.  Roll  Reversals.  Roll  reversals  were  initiated  from  a  steady  level  turn  at  the 
desired  bank  angle.  The  reversal  was  performed  by  rapidly  displacing  the  cyclic 
control  laterally  to  attain  the  desired  bank  angle  in  the  opposite  direction  while 
maintaining  ball-centered  flight.  Collective  and  engine  controls  were  adjusted  during 
the  maneuver  only  when  necessary  to  prevent  an  overtorque  or  rotor  overspeed. 
Data  were  recorded  throughout  the  maneuver. 

20.  Gunnery  Dives.  Gunnery  dives  were  initiated  from  stabilized  level  flight. 
Pushovers  were  conducted  to  achieve  a  1 5-  to  20-degree  nose-down  attitude  without 
attaining  a  normal  acceleration  less  than  0.5g.  Left  and  right  tolling  pushovers  were 
made  to  bank  angles  of  3C  degrees.  Diving  flight  was  conducted  up  to  limit  airspeed. 
Data  were  recorded  throughout  the  entry  and  dive. 

21.  Pullouts  from  Gunnery  Dives.  Gunnery  dive  recoveries  were  performed  using 
symmetrical  and  rolling  pullouts  from  wings  level  dives.  A  bank  angle  of  30  degrees 
was  used  during  the  rolling  pullouts.  Pullouts  were  conducted  with  normal  load 
factors  up  to  2.0g.  Data  were  recorded  throughout  the  maneuver. 

22.  Simulated  Spray  Fire  Gunnery  Dives.  The  spray  fire  dive  test  was  initiated 
from  stabilized  level  flight  at  a  specified  entry  airspeed.  A  pushover  was  executed 
straight  ahead  to  establish  the  test  airspeed  in  a  dive.  After  stabilizing  at  the  desired 
dive  speed,  the  directional  controls  were  pulsed  to  simulate  spraying  machine  gun 
fire  from  fixed  weapons  positions.  Sideslips  were  generated  in  this  maneuver  to 
the  sideslip  limits  for  each  dive  airspeed.  A  symmetrical  pullout  recovery  at  1.5g 
was  made  from  the  spray  fire  dive.  The  collective  pitch  control  was  held  fixed 
at  the  entry  setting  and  data  were  recorded  throughout  the  maneuver. 
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23.  S-Tum  Evasive  Maneuver.  The  S-tum  maneuver  was  initiated  from  stabilized 
level  flight.  A  series  of  turns  using  a  20-  to  30-degree  bank  angle  was  then  executed. 
The  evasive  maneuver  consisted  of  a  left  turn  of  10  degrees  heading  change  followed 
by  30  degrees  right  heading  change,  then  a  left  turn  with  10  degrees  heading  change 
and  returning  to  wings-level.  Tbe  maneuver  was  performed  with  ball-centered 
(coordinated)  flight  and  constant  power.  Data  were  recorded  throughout  the 
maneuver. 

Autorotations 

24.  Autorotational  Entry.  Autorotational  entries  were  initiated  from  level  flight. 
The  maneuver  was  performed  by  smoothly  decreasing  collective  pitch  while  rolling 
the  engine  power  control  twist  grip  (throttle)  to  the  flight-idle  position.  Collective 
pitch  control  and  throttle  decrease  were  coordinated  to  retain  rotor  speed  within 
normal  operating  range.  Data  were  recorded  throughout  the  maneuver. 

25.  Power  Recovery.  Power  recovery  was  initiated  from  stao.iized  autorotation 
by  smoothly  increasing  engine  power  and  collective  pitch  to  achieve  level  powered 
flight  while  maintaining  rotor  speed  within  the  normal  operating  range.  Data  were 
recorded  throughout  the  maneuver. 

26.  Throttle  Chops.  Simulated  sudden  engine  failures  (throttle  chops)  were 
initiated  from  level  flight  and  maximum  power  climbs.  This  was  accomplished  by 
rapidly  reducing  the  throttle  to  the  flight-idle  position  while  holding  all  flight 
controls  fixed.  Subsequent  to  throttle  reduction,  the  flight  controls  were  held  fixed 
for  2  seconds  or  until  aircraft  attitude  or  rotor  speed  decay  necessitated  recovery. 
Data  were  recorded  throughout  the  maneuver. 

27.  Autorotation.  Stabilized  autorotations  were  normally  performed  in 
conjunction  with  autorotational  entries  and  power  recoveries.  Data  were  obtained 
for  straight-ahead  autorotational  descents  and  autorotational  turns,  both  left  and 
right,  with  a  30-degrce  bank  angle.  Autorotational  approaches  were  made  with 
power  recoveries  to  an  IGF  hover.  Full  autorotational  landings  were  accomplished 
(power  off)  with  touchdown  airspeeds  of  approximately  10  knots  to  permit  ground 
nins  of  approximately  50  feet.  Hovering  autorotations  were  initiated  from  a 
stabilized  hover  at  a  2-foot  skid  height  by  rapidly  reducing  the  throttle  to  flight-idle, 
then  coordinating  collective  pitch  and  flight  controls  to  achieve  a  gentle  vertical 
touchdown  with  skids  level. 
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appendix  f.  data  reduction  and  instrumentation 


GENERAL 

* '  parameters  considered  sufficient  to  obtain  necessary  loads  data  was 

supplied  by  AVSCOM  to  BHC.  An  AH-1G  tail  boom  was  instrumented  and 
calibrated  by  BHC  and  exchanged  for  the  original  tail  boom  on  the  test  aircraft.  The 
bhl  calibrations  were  linearly  extrapolated  when  necessary  to  achieve  the  desired 
rang5  of  Calibration  ranges  were  derived  through  a  joint  effort  by  BHC 

Id  j  ASTA  based  Primarily  upon  previously  existing  BHC  Model  209  helicopter 


parameters  were  recorded  on  magnetic  tape  (pulse  code  modulation) 
and  reduced  using  a  digital  computer  (EMR  6135). 

3.  Load  parameters  except  tail  rotor  shaft  torque  were  recorded  on  the  airborne 
magnetic  tape  recorder  using  frequency  modulation  to  obtain  data  accurately  in 
e  esired  frequency  range.  Tail  rotor  shaft  torque  was  recorded  using  pulse  code 
mo  u  ation.  The  parameters  were  transcribed  from  the  magnetic  tape  to  a  visicorder 
(oscillograph)  with  a  maximum  frequency  response  of  500  hertz  and  then  manually 
re  uce  .  The  data,  mean  and  oscillatory,  were  read  at  the  point  of  maximum 
ciuatoiy  unless  an  unusually  high  mean  occurred  with  a  superimposed  oscillatory 
a  pro  uced  a  greater  peak  value.  The  mean  load  was  defined  as  the  average 
ot  the  maximum  and  minimum  loads  recorded  during  one  cycle  of  the  fundamental 
osculation.  The  oscillatory  load  was  defined  to  be  one-half  the  difference  between 
rne  maxmuim  and  minimum  loads  recorded  during  one  cycle  of  the  fundamental 
oscillation.  All  load  parameter  zeros  excluded  static  loads.  This  was  achieved  by 

nulling  out  any  existing  gauge  readings  with  the  aircraft  resting  on  its  skids  and 
rotors  stationary. 

DATA  REDUCTION  (Sign  Convention1) 

Parameter 

T/R  pitch  link  forces 
T/R  pitch  cont  tube  axial  force 
T/B  vertical  bending  moment 
T/B  lateral  bending  moment 
Upper  left  fitting  stress 


Definition 

Positive  (+)  =  tension 
Positive  (+)  =  tension 
Positive  (+)  =  boom  bending  up 
Positive  (+)  =  force  to  right 
Positive  (+)  =  clockwise 


1  Based  on  looking  forward  from  tail  toward  nose  of  aircraft. 

23 


T/F  fwd  and  aft  bending  moment 
T/F  lateral  bending  moment 

T/R  shaft  parallel  bending  moment 

T/R  shaft  perpendicular  bending 
moment 

T/B  torque 

INSTRUMENTATION 

Magnetic  Tape 

Main  rotor  speed 

Airspeed  (nonlinear) 

Air  temperature 

Engine  torque 

Tail  rotor  shaft  torque 

Directional  cont  displacement 

Center-of-gravity  normal 
acceleration 

Sideslip  angle 

Roll  attitude  (bank  angle) 

Yaw  rate  (turn  rate) 


Positive  (+)  =  top  bending  forward 

Positive  (+)  =  top  bending  toward 
tail  rotor 

Positive  (+)  =  red  blade 

positioned  aft  and  parallel 
with  longitudinal  axis  of 
aircraft,  force  red  blade 
toward  tail  boom 

Positive  (+)  =  red  blade 

positioned  up  and  perpendicular 
with  longitudinal  axis  of 
aircraft,  force  aft  at  hub 


Positive  (+) 

=  clockwise 

Accuracy 

Range  of  Interest 

1  rpm 

250  to  350 

1  kt 

30  to  190 

0.5T 

-29  to  +50 

1  psi 

Zero  to  50 

5  ft-lb 

0.1  in. 

Zero  to  800 

.  i 

Zero  to  trr25 

O.lg 

-1  to  +3 

1  deg 

±30 

1  deg 

±45 

1  deg/sec 

±45 
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Oscillograph 


T/R  pitch  link  forces  (red  and 


white) 

25  lb 

±650 

T/R  pitch  cont  tube  axial  force 

25  lb 

±650 

T/B  vertical  bending  moment 
(boom  station  50) 

5000  in.-lb 

+25,000  to  -225,000 

T/B  lateral  bending  moment 
(boom  station  50) 

5000  in.-lb 

Zero  to  +375,000 

Upper  left  fitting  stress 

(approx  boom  station  50) 

100  psi 

-2000  to  +5000 

T/R  fwd  and  aft  hending  moment 
(fin  station  41) 

500  in.-lb 

Zero  to  -40,000 

T/F  lateral  bending  moment 
(fin  station  41) 

1000  in.-lb 

-15,000  to  +70,000 

T/R  shaft  parallel  bending  moment 

100  in.-lb 

-3000  to  +3700 

T/R  shaft  perpendicular  bending 
moment 

100  in.-lb 

-4500  to  +3500 

T/R  blade  pitch  (Model  801) 

0.5  deg 

10.2  R  to  19.1  L 

T/R  blade  pitch  (model  212) 

0.5  deg 

10.3  R  to  17.7  L 

T/B  torque  (boom  station  50) 

1000  in.-lb 

-15,000  to  +170,000 

APPENDIX  G.  GLOSSARY  OF  TERMS 


Clean 

No  external  stores 

Cont 

Control 

Dir 

Directional 

Displ 

Displacement 

F 

Force 

Hog 

Four  XM159C  rocket  pods 

HVR 

Hover 

L 

Left 

M 

Bending  moment 

Perp 

Perpendicular 

R 

Right 

T/B 

Tail  boom 

TD 

Touchdown 

T/F 

Tail  fin 

T/R 

Tail  rotor 

n 
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26  and  27 

Forward  Flight  Maneuver* 

Level  F  ight  Acceleration 

28 

Level  Fught 

29  through  32 

Climbs 

33  through  36 

Descents 

37  and  38 

Sideslips 

39  through  46 

Turns 

47  through  54 

Directional  Control  Steps  and  Reversals 

55  through  60 

Roll  Reversal 

61  through  64 

Dive  Entry 

65  through  71 

Dive  Pullout 

72  through  77 

Spray  Fire  Dive 

78  and  79 

S-Tum  Evasive  Maneuver 

80  and  81 

Autorotation 
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FIGURE  1 

Steady-State  Hover 
AH- 1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

11*0 

“7  910 

Gross  weight (lb) 

9410 

9370 

1  (.6,0 

i  qso 

Density  altitude(ft) 

2~n>o 

23  10 

5.0 

7  0 

Air  temperature (°C) 

I  3  o 

10.0 

29fc 

29S" 

Ma-'n  rotor  speed  (rpm) 

Z9  3 

2  94 

HVR 

Hvl\ 

Airspeed (KCAS) 

HVR 

HVR 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-2S 

t  IS 

-ISO  *  is 

T/R  red  pitch  link  F(lb) 

-75  +  IS 

-200  t  IS 

o 

*  so 

—  t IS  *  2S 

T/R  white  pitch  link  F(lb) 

-100  +  too 

-200  t  IS 

t'2  S 

*  100 

+  25  t  2S 

T/R  pitch  cont  tube  axial  F(lb) 

+  125  +  75 

+  25  *  2  S 

+  1 OOOP 

*  IOOOO 

+2oooo  ±  ioooo 

T/ii  vertical  M2  (in-lb) 

+JOOOO  tio ooo 

♦2  5000+  ioooo 

♦ 90000 

*  IOOOO 

+  105000  t  IOOOO 

T/B  lateral  M?(in-lb) 

+  lioooo‘  7000 

+  115000*  ioooo 

+  1300 

*-  300 

+  1500  i  300 

Upper  left  fitting  stress2  (psi  )  r2400  ‘  300 

+2500  1  300 

-7500 

i  4000 

-13000  MOOO 

T/F  forward  &  aft  M1 (in-lb) 

-  \b000~  2500 

-  (4500  ♦  2 500 

*11000 

♦  2000 

+  22  000  i  2000 

T/F  lateral  M’(in-lb) 

+  24000+  2000 

+  2Sooo+  3  ooo 

0 

t  700 

-100  ♦  7  00 

T/R  shaft  parallel  M(in-lb) 

-400  *  700 

+  2oo  ~  900 

+  500 

i  500 

+  IOO  ‘400 

T/R  shaft  pern  M(in-lb) 

+  300  -  tOO 

-  300  *5oo 

II  O  L 

i  0  5 

13.5  L  *  o  S 

T/R  blade  pitch  (deg) 

14  5L*  OS 

l  5  5  L.  ♦  0  5 

+20ooo 

*-  iooo 

+30000  *iooeo 

T/B  torque2 ( in-lb) 

+  340 oot  4 ,000 

+320oo*  9000 

+  210 

+ 

+  2  6S  i 

T/R  shaft  torque ( f t-lb) 

+  3fc5  * 

+370  t 

Average  loneitiidin.il  <"G  at  fuselage  station  195.7 
'Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  incited  at  tail  fin  station  41.0 
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FIGURE  2 
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FIGURE  4 
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FIGURE  6 
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'Average  longitudinal  CO  at  fuselage  station  195.7 
2  Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  tin  station  41.0 
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CLEAN  CONFIGURATION 

801  272 


mi  o 

2S«0 


212 

nSO 


FIGURE  10 

Left  Directional  Control  Step 
AH-1G  S/N  71-20985 


FLIGHT  PARAMETER1 
Gross  weight (lb) 
Density  altitude(ft) 


HOG  CONFIGlTtATION 

ioi  212" 

MO  5340 


801 

33to 

Z%ZO 


250,0 


12.0 

»3.5 

Air  temperature  (°C) 

|3. 0 

i3.5 

319 

320 

Main  rotor  speed  (rpm) 

324 

3?  4 

HV(2 

MVR 

Airspeed (KCAS) 

HVR 

i.3 

1.0 

Dir  cont  displ(in) 

1.0 

1.0 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-IOO  + 

ns 

-300  ♦  125 

T/R  red  pitch  link  F(lb) 

- 125  ♦  50 

-275  +  7S 

■2oo  + 

ns 

-250  i  «00 

T/R  white  pitch  link  F(lb) 

-150+  So 

-250  -  TS 

*200  + 

125 

-25  iSO 

T/R  pitch  cont  tube  axial  F(lb) 

♦  225  +  100 

O  +  25 

•^<7000  ±5000  *15000  i  IOOOO  T/B  vertical  M2  (in-lb)  *2000015000  *20000  *  5000 
♦  120000  -tOOOO  MSOOO  -  1 5000  T/B  lateral  M2 (in-lb)  *1300001  500©  .135000  ?.  5000 

*“2500  -  300  *7400  -  *JOO  Upper  left  fitting  stress2(psi)  *2500  ♦  ZOO  *2.500  ♦  2°© 
-21000  ±5000  -12000  ±5000  T/F  forward  6.  aft  MJ(in-lb)  *T2®®0  ±  400O  -15500  *  SSOO 
*23000  ±  2000  *23®00  ±3000  T/F  lateral  M1 (in-lb)  *21000  +  2000  *14000  +  3000 

4100  i  1500  *200  -  900  T/R  shaft  parallel  M(in-lb)  -500  +  TOO  "400  ±  IlOO 

*300  i  300  *200  i  100  T/R  shaft  perp  M(in-lb)  *500  +-  100  *Z<»0  *700 

,-j.q  u  ±  o  S  1^5  1.  +  0  S  T/R  blade  pitch  (deg)  H.S  i_  i  O  S  12.5  u  +  °  S 

♦44000  ±®00O  *5^000  ± ( OOOO  T/B  torque2  (in-lb)  *4©000  +  £©00  *4000©  i  3000 

*400  ±  ♦  350  1  T/R  shaft  torque(ft-lb)  *495  ±  *C»50l 


‘Average  longitudinal  CG  at  fuselage  station  195. 
Instrumental  on  located  at  tail  boom  station  50. 1 
Instrumentation  located  at  tail  fin  station  41  J 
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FIGURE  12 

Right  Directional  Control  Step 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLICHT  PARAMETER1 

801 

212 

777  o 

7770 

Gross  weight(lb) 

9340 

5370 

ICoCoO 

3(o40 

Density  altitude(ft) 

2730 

2590 

5.0 

15.5 

Air  temperature (°C) 

13.0 

»3.5 

524 

326 

Main  rotor  speed (rpm) 

324 

324 

HVR 

HVR 

Airspeed (KCAS) 

HVR 

HVR 

1. 

1 

0.7 

Dir  cont  displ(in) 

1.0 

1.0 

MEAN 

osc 

MEAN 

osc 

LOAD  PARAMETER 

MEAN  OSi: 

'IE  AN  OSC 

-25 

♦  200 

-  ISO 

i  125 

T/R  red  pitch  link  F(1b) 

0 

O 

-!75  ±  75 

-25 

tns 

-125 

1 1  SO 

T/R  white  pitch  link  F(lb) 

-50  *  ISO 

-  ZOO  *- 1  oo 

o 

- 75 

-  75 

T/R  pitch  cont  tube  axial  K ( 1 h )  *75  ±  125 

-25  *  50 

o 

ioooc 

*5000 

±  IOOOO 

T/B  vertical  M2(in-lb) 

♦  5000  ±5000 

♦  20000  *  IOOOO 

♦<ioooo 

i  loooo  *40000 

USooo 

T/B  lateral  N2 (in-lb) 

♦  7SOOO  ±  *5000 

*10*000  ±  5  OOO 

♦  900 

i  300 

♦  1700 

i  300 

Upper  left  fitting  stress2 (psi)  *|700  4  700 

♦  2100  *  zoo 

-3500 

±  3SOO 

♦3500 

*5000 

T/r  forward  &  aft  M3(in-lh) 

-C*000  4  3500 

*  2000  *  5000 

♦  IOOOO 

-  2000 

♦17000 

±4000 

T/F  lateral  M3 (in-lb) 

♦  12000  ±IOOO 

*24000  4  3000 

O 

i  tOO 

*400 

±1500 

T/R  shaft  parallel  M(ln-lb) 

-300  *  900 

-30T>  4  1200 

♦too 

-  700 

*400 

-  too 

T/R  shaft  perp  M(in-lb) 

♦400  *  700 

*C.OO  4  300 

A. O  L 

i  0.3 

7.5  U 

*  as 

T/R  blade  pitch  (deg) 

5.0  L  *  as 

12.0  l  *  <?-5’ 

*i20oo 

*4000 

*2*000 

-IOOOO 

T/B  torque2 (in-lb) 

♦20000  *  <5  000 

*4^000  V0OOO 

*100 

♦ 

**  H5 

♦ 

T/R  shaft  torque(ft-lb) 

*95  - 

♦  300  ± 

Average  longitudinal  CG  at  fuselage  station  195.7 
'Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  n 

Left  Directional  Control  Reversal 
AH-1C  S/N  71-20985 


CLEAN  CONK  I ''ORATION  HOG  CONK  IGl’RAT  ION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

m(oO 

*?6?o 

Gross  weight (lb) 

5330 

9300 

n  3o 

ieio 

Densitv  altitude(ft) 

Ti%Z  0 

2330 

5.0 

1.0 

Air  temperature(°C) 

1-3.5 

io.S 

324 

>24 

Main  rotor  speed (rpm) 

324 

324 

HVR 

HVR 

Airspeed (KCAS) 

HVR 

HVR 

±  o.« 

±  O.S 

D i r  cont  d i spl ( i n) 

±  0.1 

to.S 

MEAN  OSG 

MEAN  OSG 

LOAD  PARAMETER 

MEAN  OSG 

MEAN  OSC 

-50  *  SO 

-225  *  15 

T/R  red  pitch  link  K(lh) 

-15  4  -*5 

-2T5  4  50 

-50  4  SO 

-200  4  15 

T/P  white  pitch  link  K(lb) 

-IOO  4  IOO 

~2T  5  4  50 

♦  150  -  IOO 

-  150  *  50 

T/R  pitch  cont  lube  axial  K(lb)  M25  4  15 

-SO4  so 

♦  15000  +  «OOoO 

♦20000  ‘5600 

T/R  vertical  M;( in-lb) 

♦  25000  4  3000 

♦300004  10060 

♦  lOOOOO*  I0MO 

♦  n5o«y  50oo 

T/R  lateral  M2 (in-lb) 

♦  i  15000 ^  5000 

♦  ItSOOO4  10000 

♦  I<o00  *  500 

(4oo  ’  200 

Upper  left  fitting  strpss:’(ps 

f )  4.2600  4  2.00 

♦2500  *  *50 

-12  000  ‘4000 

-15  /0  *  2S0O 

T/K  forward  &  aft  >l'  (in-lb) 

-19000  4  2500 

-»5000  4  3000 

4  2.4000  *  2.0CO 

♦2*000  *  2000 

T/E  lateral  M3(in-lb) 

♦2.6000 4  2tjOo 

*  30600 ‘  3000 

o  ‘  too 

-IOO  *  9oo 

T/R  shaft  parallel  M( in-lb) 

-400  4  loo 

4  lOOO 

O  *  500 

O  ‘  IOO 

T/R  shaft  perp  M( in-lb) 

♦400  4  400 

-200  1  fcOO 

•2.5  v.  as 

f3.1  i-  *  aS 

T/R  blade  pitc^  (deg) 

•3.5  l  4  o  5 

15.0  L  *-  AS 

>  "50000  i XOOO 

♦50000  ‘10000 

T / if  torque  ( in-lb) 

♦40000 4  6000 

♦*|4ooO  *  9000 

*315  * 

-250  i 

l'/R  shaft  torque  (f  t-lb) 

♦440  i 

*425  i 

‘Average  longii  id i nal  CG  at  fuselage  station  195.7 
instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  61.0 
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FIGURE  14 

Left  Directional  Control  Reversal 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7  ?40 

77*0 

Gross  weight (lb) 

9300 

3300 

Kb80 

*110 

Density  altitude(ft) 

2*1 4  O 

2*30 

SO 

10,0 

Air  temperature (°C) 

14.0 

lO-S 

32 4 

*14 

Main  rotor  speed  (rpm) 

*25 

"324 

HVR 

HVR 

Airspeed (KCAS) 

HVR 

rt'/R 

±  1-4 

SI.  1 

Dir  cont  displ(in) 

±1.2 

1 1. 1 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-  75  t  ISO 

-JOO  t  25 

T/R  red  pitch  link  F(lb) 

-115  i  50 

“300  f  50 

-100  *  ISO 

-3oo  t  50 

T/R  white  pitch  link  F(lb) 

-  zoo  t  i  o o 

-275  *  50 

*  ZOO  i  200 

♦  ISO  t  SO 

T/R  pitch  cont  tube  axial  K(lb) 

♦  ZOO  i  75 

♦  So  *  5o 

t 2oooo  f|0/ooo 

♦  90000  t  IOOOO 

1/B  vertical  M2 (in-lb) 

♦  130CO*  5 COO 

♦  15  000*5  OOO 

♦  115000  1  /OOOO 

♦  115000  ±20000 

T/B  lateral  d2(in-lh) 

♦170000*  3000 

♦115000*  1OO0O 

♦i9oo  1 1800 

*  2200  -  300 

Upper  left  fitting  stress' (psi) 

♦t&oo*  100 

ZlOO  *  300 

-  IfeSOO  ±4500 

-to OOO  -  5000 

T/F  forward  A  aft  M  (in-lb) 

-Z50GO*  3000 

-17000  *  3000 

♦30000  *  2000 

♦  29000  -  2600 

T/F  lateral  n'(in-lb) 

♦30000  -  zooo 

♦  13000*  a<*©o 

O  *  900 

*&>0  *  900 

T/R  shaft  parallel  M(ir-lb) 

-500  *  700 

►zoo  *  IOOO 

O  i  fcOO 

HOO  t  500 

T/R  shaft  perp  M(in-lb) 

♦400  1  9  CD 

♦  200  i  400 

17  0  l  ±  05 

Ko.O  L  ±  0.5 

T/R  blade  pitcit  (deg) 

n.3  L  i  OS 

15.0  L °  5 

*16  ooo  -  IOOOO 

♦38000  *-  8000 

T/B  torque2 ( in-lb) 

♦  4-500*  4000 

♦47900  -  3000 

♦470  t 

*45$  1 

T/R  shaft  torque(ft-lb) 

♦  440  * 

♦  430* 

'Average  longitudinal  CO  at  fuselage  station  195.7 
‘Instrumentation  located  at  tail  boom  station  50.0 
’instrumentation  located  at  tail  fin  station  41.0 


FIGURE  15 

Right  Directional  Control  Reversal 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

11 50 

Gross  weight (lb) 

9310 

9310 

1-700 

3120 

Density  altitude(ft) 

i>940 

2350 

s,o 

20. 0 

Air  temperature (°C) 

1-9.0 

10.5 

324 

3Z4 

Main  rotor  speed (rpm) 

324 

32*4 

HVR 

H  VR 

Airspeed (KCAS) 

HVR 

HVR 

♦  0.9 

t.  on 

Dir  cont  dlspl(in) 

+  0.1 

±0.5 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

♦  25 

i  100 

-125  t  90 

1/R  red  pitch  link  F(lb) 

O  ±  25 

-125  t  25 

♦25 

i  lOO 

-IOO  *  90 

T/R  white  pitch  link  F(lb) 

-50  ;  50 

-125  *  25 

o 

±  /S 

-75  ♦  50 

T/R  pitch  cont  tube  axial  l'(lb)  o  ±  SO 

-150  *  50 

o 

-/oood 

*/C  OOO  -  <0000 

T/B  vertical  MJ(in-lb) 

♦  5000  t  5  OOO 

♦15000  ±  5000 

*50000 

- Zoooo 

♦Co 5000  t  16000 

T/B  lateral  MJ(in-lb) 

»ioooo  *-  Sooo 

*35000 1  'OOOO 

►  900 

±  300 

►  i 500  ±  300 

Upper  left  fitting  stress2(ps 

i)  MlOO  *  lOO 

1700  ±  400 

-9000 

±<Vooo 

-<#500  ±3500 

T/F  forward  &  aft  M5 (in-lb) 

-  9500*2500 

-8500±  ^soo 

♦  lOOOO 

tZooo 

*•11000  ±  2.000 

T/F  lateral  M5(in-lb) 

♦12000*  IOCO 

♦14000  *  1000 

♦  lOO 

±  700 

♦  lOO  ±  300 

T/R  shaft  parallel  M(in-lb) 

♦ 2oo  ±  too 

♦  200  ±  300 

o 

±  500 

♦•200  *900 

T/R  shaft  perp  M(in-lb) 

♦•400  *  400 

O  ±  CoOO 

±  0.5 

<#.5  u  1 

T/R  blade  pitch  (deg) 

9.5  L  *  O  S 

9  0  u*  05 

M2000 

tacoo 

♦20000  4 12000 

T/B  torque2 (in-lb) 

♦24  OOO  *  6  OOO 

+  16000*  6 OOO 

*95 

± 

♦lOO  1 

T/R  shaft  torque(f t-lb) 

♦  95  * 

♦  130  ± 

‘Average  longitudinal  CG  at  fuselage  station  195.7 
}  Instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  16 

Right  Directional  Contiol  Reversal 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

mo 

7750 

Gross  weight (lb) 

8  2  30 

8850 

mo 

3720 

Density  altitude(ft) 

28<bO 

3280 

5.o 

zo.o 

Air  temperature (°C) 

14.0 

17.0 

"52.4 

324 

Main  rotor  speed (rpm) 

324 

324 

HVR 

HVR 

Airspeed (KCAS) 

HVR 

H  VR 

1  l.l 

±  0,8 

Dir  cont  displ(in) 

±  1.0 

2-0.7 

MEAN  0SC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

*7.5  +  IOO 

-150  ±  25 

T/R  red  pitch  link  F(lb) 

o  ♦  25 

-lSO±  25 

*25  ♦  SO 

-IOO  ♦  SO 

T/R  white  pitch  link  F(lb) 

-50  ±  25 

-ISO*  25 

-25  i  IOO 

-75  ±  50 

T/R  pitch  cont  tube  axial  F(lb) 

O  4  50 

-150  t  50 

O  *5  000 

*15  000  t/oooo 

T/B  vertical  M2 (in-lb) 

o  t  5000 

♦  15000  i/O  300 

♦40000  ±  1*5000 

*  to  5000  ±  IOOOO 

T/B  lateral  M2 (in-lb) 

♦55000±  3000 

♦85OO0±  (5000 

*700  ± 300 

*  itoOO  i  200 

Upper  left  fitting  stress2 (psi) 

♦  i3©0±  IOO 

*1700  4  300 

- 3000 i  4000 

-  8600  ±2500 

T/F  forward  &  aft  M3(in-lb) 

-7000 ♦  3000 

-fcSOO^  3000 

*8000  ±  2000 

♦  liooo  ±  2000 

T/F  lateral  M3 (in-lb) 

♦  IOOOO±  IOOO 

*15000  *  'OOO 

♦  ZOO  t  (pOO 

*400  ♦  800 

T/R  shaft  parallel  M(in-lb) 

-  400  ±  (pOO 

♦  200  ±  1  OOO 

0  i  500 

♦  ”500  ±  aoo 

T/R  shaft  perp  M(in-lb) 

*400 t  too 

-200  -  7  00 

3,5  l  t  6-s 

to, 5  *  ±  0.5 

T/R  blade  pitch  (deg) 

4.0  l  t  0-5 

9.0  l+  0.5 

*14000  *8000 

*22000  ±12000 

T/B  torque2 (in-lb) 

*(8  000±  6  ooo 

♦2fcO00*  5000 

*80  ± 

*  lOO  ± 

T/R  shaft  torque (ft-lb) 

♦  IOO± 

♦180  ± 

'Average  longitudinal  CG  at  fuselage  station  195.7 
2 Instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  17 

Right  Sideward  Flight 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7330 

7620 

Gross  weight (lb) 

<>040 

9  2  30 

/  9  90 

3  8  5o 

Density  altitude(ft) 

2  4  5b 

2660 

7.  5 

21 

Air  temperature (°C) 

(2  0 

14-0 

324 

326 

Main  rotor  speed (rpm) 

325 

32  S 

30 

30 

Airspeed (KCAS) 

30 

30 

MEAN 

osc 

MEAN 

OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN 

OSC 

“/  25 

t  too 

-32ST 

1  5-0 

T/R  red  pitch  link  F(lb) 

-!2S  -  1 00 

-  37S 

i  3*0 

-  l2S 

1  too 

-  27 S' 

4  So 

T/R  white  pitch  link  F(lb) 

-2oo  1  IZS 

-3oo 

1* 

0 

+  2SO 

1  73- 

+  jro 

*  SO 

T/R  pitch  cont  tube  axial  F(lb)  4  200  -  1  OO 

♦  TS 

O 

Wt 

+t 

♦ 20,000 

±/MO« 

♦  20.  Ooo 

♦ 

a  0,000 

T/B  vertical  M2(in-lb) 

+  10,00 ot  10,000  +3  0,000 

i  10.000 

♦  7<tooe 

♦ 

7  ooo o 

♦  40,  ooo 

♦ 

7  5*,  ooo 

T/B  lateral  M2 (in-lb) 

♦  70,000*  ST  ooo 

t/ofooo 

*  to, OOO 

♦  /|oo 

200 

4/ioo 

♦ 

foo 

Upper  left  fitting  stress2 (psi) 

♦  ZioOO  t  7,00 

♦  2200 

-  4-oo 

-  /♦,  oo* 

’It,  Too 

"♦I'm 

T/F  forward  4  aft  M3(in-lb) 

-!S,S 00  ~  5  Too 

-ff  ooo 

"  Jfoo 

iltomo 

♦ 

2oo* 

♦  /7,0o# 

♦ 

-  2000 

T/F  lateral  M3 (in-lb) 

♦23,000-  zooo 

42  0,000 

-  2ooo 

O 

♦ 

/0O9 

♦  3eo 

♦ 

9oo 

T/R  shaft  parallel  M(in-lb) 

-5oo  -  000 

-  400 

♦ 

~  700 

+  too 

+ 

’4  00 

♦  2«* 

♦ 

”  7oo 

T/R  shaft  perp  M(in-lb) 

♦  Soo  i  goo 

♦  •  00 

4- 

"  400 

14.  L 

+ 

"  .r 

♦/  j.r 

♦ 

-  .s 

T/R  blade  pitch  (deg) 

ts.  L  t  OS 

/5.5  4 

1+ 

0 

♦ 

•  ooo 

♦20,000 

+ 

looe 

T/B  torque2 (in-lb) 

♦ 

♦  34,0*0 ' 4000 

*3o,ooa 

♦ 

fooo 

♦  300 

♦ 

+  300 

+ 

T/R  shaft  torque (ft-lb) 

*4-30  t 

♦  4  Jo 

♦ 

'Average  longitudinal  CG  at  fuselage  station  195.7 
2 Instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  18 

Right  Sideward  Flight 
AH-1G  S/N  71-20985 


801 


212 


FLIGHT  PARAMETER 


801 


CLEAN  CONFIGURATION 


MEAN  OSC  MEAN  OSC 


+  + 


t  + 


Cross  weight(lb) 

Density  altitude(ft) 

Air  temperature (°C) 

Main  rotor  speed (rpm) 
Airspeed (KCA3) 

LOAD  PARAMETER 
T/R  red  pitch  link  F(lb) 

T/R  white  pitch  link  F(lb) 

T/R  pitch  cont  tube  axial  F(lb) 
T/B  vertical  M2 (in-lb) 

T/B  lateral  M2 (in-lb) 

Upper  left  fitting  stress2 (psi) 
T/F  forward  &  aft  M5 (in-lb) 
T/F  lateral  M’(in-lb) 
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FIGURE  19 

Left  Sideward  Flight 
AH-1G  S/N  71-20985 
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FIGURE  20 

Left  Sideward  Flight 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  21 
Rearward  Flight 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FI  CURL  22 
Normal  Takeoff 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  23 
Jump  Takeoff 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  24 
Normal  Landing 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  1.0G  CONFIGURATION 
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FIGURE  25 

ICE  Forward  Flight  Acceleration 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  26 

IGE  Forward  Flight  Deceleration 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  35 
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FIGURE  36 
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FIGURE  37 

Partial  Power  Descents 
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FIGURE  38 

Partial  Power  Descents 
AH-1G  S/N  71-20985 
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FIGURE  39 

Left  Sideslip  in  Level  Flight 
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FIGURE  40 

Left  Side'iip  in  Level  Flight 
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FIGURE  41 

Right  Sideslip  in  Level  Flight 
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+  200  +iooo 

+  200  +1200 

T/R  shaft  perp  M(ln-lb) 

+3 CO  *2000 

+  3oo  +  1000 

/so  L  + 

10.0  L  *  0-5 

T/R  blade  pitch  (deg) 

14  SL*  05 

IOO  L  .  0  5 

+  |fcOOO  +  $000 

+  IOOOO  +12000 

T/B  torque2 (in-lb) 

+ /6000  +  iooo 

♦  IfcOOO*  (,000 

+■  3  15  ♦ 

+205  ± 

T/R  shaft  torque(ft-lb) 

+2  70  1 

+  2  60  * 

Average  longitudinal  CG  at  fuselage  station  195.7 
'Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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FI GIRL  42 

Right  Sideslip  in  Level  Flight 
AH- 1C  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801  212 

FLIGHT  PARAMETER1 

801 

212 

7 500  77  GO 

Cross  weight (lb) 

8  *800 

q  ofco 

3  4,30  -b<\Z0 

Density  altitude(ft) 

4  500 

3<1  30 

8.0  ,(o  ' 

0 

Air  temperature (°C) 

b  -  £ 

IS-  0 

32  5 

Main  rotor  speed (rpm) 

3  23 

3  2-4 

7  3  1 

Airspeed (KCAS) 

io  a 

2  2L  22 

Sideslip  angle(deg) 

23 

2  0 

MEAN  OSC  MEAN 

OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-100  ±  150  -zso 

±75 

T/R  red  pitch  link  F(lb) 

-  100  i  1*75 

-250  ±  75 

-75  ±'-*0  -22^ 

±50 

T/R  white  pitch  link  F(lb) 

-  IOO  *  \  oo 

-2oo  *  -2.5 

+  175  *  I0O  +  75 

±50 

T/R  pitch  cont  tube  axial  F(lb) 

+  175  ♦  |00 

o  .  5o 

-5000  ttsooo  +5000 

*10000 

T/B  vertical  M?(in-lb) 

-5000  ♦  15000 

+5000  ,10000 

+  2 5000  ±i oooo+^oooo 

±10000 

T/B  lateral  M?(in-lb) 

-3 5ooo t  i oooo 

+  80000  t  1  5000 

+  2oo  ±  40o  +400 

±200 

Upper  left  fitting  stress’’ (psi ) 

+6,00  t  ZOO 

+  1400  ±  loo 

-  4500  *  4000  -6,500 

+  400(9 

T/F  forward  &  aft  M3(in-lb) 

-30oo  *4000 

-Z00O  4000 

+  9000  *iooo  +12 000 

±  Zooo 

T/F  lateral  M3(in-lb) 

+  12000  tjOOO 

+  1 4000 , 2.000 

0  *  900  + 400 

±  8oo 

T/R  shaft  parallel  M(in-lb) 

0  *  900 

+  500  ,  <700 

+10O  ±  900  +500 

i  1000 

T/R  shaft  perp  M(in-lb) 

+ 2 oo  ,  900 

+  300  ,  iooo 

I  S  L  t  O  S  1 0  0  l_ 

*  0.3 

T/R  blade  pitch  (deg) 

q.SL  +  oS 

1  0  5  Lt 

+ 4000  *9000  +gooo 

*9000 

T/B  torque' (in-lb) 

+  8000  ♦  $ooo 

-riUOOO  *  ^000 

+  135  ±  +  140 

+■ 

T/R  shaft  torque(f t-lb) 

+  170  + 

+  170 

’Average  longitudinal  CG  at  fuselage  station  195.7 
Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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CLEAN  CONFIGURATION 

FIGURE  41 

Left  Sideslip  in  Climb 

AH-1G  S/N  71-20985 

HOG  CONFIGURATION 

801 

212 

FLIGHT  PARAMET  iR1 

301 

212 

7470 

1500 

Cross  weight (lb) 

8840 

4^20 

Density  altitude(ft) 

4  04  0 

4  •  5 

17  5 

Air  temperature (°C) 

1  4  O 

32  Z 

324 

Main  rotor  speed (rpm) 

32  5" 

i  20 

1  2  1 

Airspeed (KCAS) 

1  1  8 

(2  00 

IOOO 

Rate  of  climb(fpm) 

|  ooo 

l  3 

1  3 

Sideslip  angle(deg) 

13 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-*•200  t250 

+200  +  125 

T/R  red  pitch  link  F(lb) 

♦ 

+2 oo  t  too 

+2oo  ±2ZS 

+• 

T/R  white  pitch  link  F(lb) 

+ 

+  22.5  +  130 

-350  *2 50 

-250  +175 

T/R  pitch  cont  tube  axial  F(lb) 

♦ 

-3oo  +  iso 

+  1 SOOO  +  1 5000 

+  iseo  o  +  isooo 

T/R  vertical  M2 (in-lb) 

+ 

+2oooo+l5 ooo 

+ 175000  +  iSQOO 

+  ifcSooo  +  25000 

T/B  lateral  M2(in-lb) 

♦ 

+  ifcSoi  20000 

+38  00  +400 

+  3700  +  too 

Upper  left  fitting  stress2(psi) 

+ 

+3300  +  too 

-8000  t  gooo 

_(5o00  +  7000 

T/F  forward  &  aft  M3 (in-lb) 

♦ 

- 1  ooo  +  tooo 

+  24000  +  feooo 

+  21000  +5000 

T/F  lateral  >l3(in-lb) 

♦ 

+240oo  +  tooo 

tioo  +  1 IOO 

+500  ♦  1500 

T/R  shaft  parallel  M(in-lb) 

+ 

+  400  t  t<oOO 

o  i 1000 

O  + 1500 

l/R  shaft  perp  M(in-lb) 

♦ 

0  +  1500 

l.S  R  *  5 

<C  5  R  +  ^  5 

T/R  blade  oitch  (deg) 

+ 

A.S  R  ±  0.5 

+  54000  +  ioooo 

+2  4000  +  ioooo 

T/B  torque2 (in-lb) 

♦ 

+34>ooo+  ioooo 

+  40  i 

+  (,0  ± 

T/R  shaft  torque (ft-lb) 

+ 

+  SO  + 

'Average  longitudinal  CG  at  fuselage  station  195.7 
Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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CLEAN  CONFIGURATION 

FIGURE  44 

Left  Sideslip  in  Climb 
AH-1C  S/N  71-20985 

HOG  CONFIGURATION 

801 

212 

FLIGHT  PARAMETER7 

801 

212 

-7  410 

7650 

Gross  weight (lb) 

9300 

g<4  40 

4110 

4i ,4  0 

Density  altitude(ft) 

4  <=»  00 

3  770 

7.  O 

17.5 

Air  temperature (°C) 

9.0 

1  4  0 

324 

325 

Main  rotor  speed (rpm) 

3  2-3 

3  2  3 

6  9 

1  1 

Airspeed (KCAS) 

1  1 

6>9 

%50 

1  ooo 

Rate  of  climb(fpm) 

1000 

qoo 

22 

2  I 

Sideslip  angle(deg) 

Z  3 

2  4 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

+  1  S’  O 

-  1  75 

+  225  *-ioo 

T/R  red  pitch  link  F(lb) 

+  2 is  i  200 

+  175  ’75 

+  I  7  S 

t  175 

*■200  i  100 

T/R  white  pitch  link  F ( 1 b ) 

+2oo  ±200 

\2.oo  •  100 

-350 

i  IZ5 

-275  i 1 25 

T/R  pitch  cont  tube  axial  F(lb)  —30 0  +  2,0 0 

-375  t  too 

tlSooo 

♦  15000  +  15000  +15000 

T/B  vertical  M  (in-lb) 

+  2  0000+  1  sooo 

+  10  000  +  1 0000 

+  105000 

+  IOOOO 

+  110  0  OO  +  )  oo  oo 

T/B  lateral  IFUn-lb) 

+  15-0000+  ISOOO 

r  1 2SO00  +  15000 

+2ooo 

+  400 

+2200  ♦ 400 

Upper  left  fitting  stress'- (ps 

i )  +-3200  ♦  5  00 

+27 00  +  500 

-1500 

tiSOO 

-nooo  +45-00 

T/F  forward  &  aft  M1 (in-lb) 

-lSoo±l>Soo 

-1,500  +  5500 

+  iSooo 

t^ooo 

+  1  looo  ♦  -Jooc 

T/K  lateral  M1 (in-lb) 

+  24000+  30  00 

+  2 1 000  +  4000 

O 

+  IOOO 

+  400  +1200 

T/R  shaft  parallel  ’1  ( in—  lb) 

-200  +  qoo 

+400  ♦ l 400 

+  HLOO 

i  «loO 

+  200  t/000 

T/R  shaft  perp  M(in-lb) 

+300  ♦  1  400 

+  2o<?  +  1300 

<o.O  « 

i  0-5 

4.5  R  t  1:7  5 

T/R  blade  pitch  (deg) 

4  OR  +  C-S 

3  0K  i  o.5 

+  tooo 

♦  8ooo 

+ 14000  *  //coo 

T/B  torque7 (in-lb) 

+20000+  4000 

+2<,°°°  +  8000 

t  30 

* 

+  20  1 

T/R  shalt  torque ( f t -1 b) 

-5 

-5 

'Average  longitudinal  CT,  at  fuselage  station  195.7 
2  Instrumental  ion  located  at  tail  boom  station  50.0 
1 1nst runentat ion  located  at  tail  fin  station  41.0 
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FIGURE  4  5 

Right  Sideslip  In  Climb 
AH-U;  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7440 

1  420 

Gross  weight (lb) 

*770 

A  bOO 

44*0 

Density  altitude (f t ) 

-*>140 

5  5 

1  1  5 

Air  temperature (°C> 

14  0 

320 

324 

Main  rotor  speed (rpm) 

322 

1  1  7 

120 

Airspeed (KCAS) 

1  1  °l 

1  ooo 

1000 

Rate  of  climb(fpm) 

9  0  o 

13 

14 

Sideslip  angle(deg) 

i  2 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER  MEAN 

OSC 

MEAN  OSC 

-  IOO  +  1  IS 

-375  +  125 

T/R  red  pitch  link  F(lb) 

♦ 

-325  *  iso 

-  So  +  ISO 

♦ 

T/R  white  pitch  link  F(lb) 

+ 

-275  +  i Z  5 

+  75  +  l  "75 

+  75  +  100 

T/R  pitch  cont  tube  axial  F(lb) 

♦ 

♦ 

-*fc 0000  ♦  \  5000 

-5000  +35000 

T/B  vertical  M2(in-lb) 

♦ 

-ioooo  t 2. oooo 

+  90000  ±'l5°00+10ooo  >40000 

T/B  lateral  M2 (in-lb) 

♦ 

+  75-  O00+20000 

+  2 ooo  ♦  400 

+  noo  +4 oo 

Upper  left  fitting  stress2(psi) 

+ 

+  ZZ00±  400 

-Sooo  ti20oo 

-  IIOOO  +  (,500 

T/F  forward  &  aft  M’(in-lb) 

♦ 

-7500  +  7500 

+  Z4000  +4000 

+21000  +  5000 

T/F  lateral  'l’(in-lb) 

+ 

+  240001  £  ooo 

O  1 I00O 

+400  +I0OO 

T/R  shaft  parallel  M( in-lb) 

+ 

+  400  *  IOOO 

o  t  iioo 

+  400  ♦  1400 

T/R  shaft  perp  M(in-lb) 

+ 

+  2oo i  ISOO 

12  01  +  0  6 

1  2.0  L  t  <?  5 

T/R  blade  pitch  (deg) 

* 

13  5  L  +  06 

+30000  +  ioooo 

+19000  +12000 

T/B  torque2  ( in-lb) 

♦ 

+2tooo+  12000 

+  2  75  i 

+  250  i 

T/R  shaft  torque(ft-lb) 

+ 

+  310  * 

’Average  longitudinal  CG  at  fuselage  station  195.7 
instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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FIGURE.  46 

Right  Sideslip  in  Climb 
AH-1C  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

2  1 2 

1500 

754,0 

Gross  weight (lb) 

q  24,0 

8  q  oo 

4340 

52.^0 

Density  altitude (ft) 

49  00 

44,10 

A  0 

1-7.5, 

Air  temperature (°G) 

q  o 

14  0 

3l°l 

32.3 

Main  rotor  speed (rpm) 

323 

324 

"7  1 

Airspeed (KCAS) 

"7  1 

•71 

looo 

1  000 

Rate  of  climb(fpm) 

1  oo  o 

1  ooo 

2  3 

2  2. 

Sideslip  angle(deg) 

24 

2  3 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-175  *225 

-32 5  ±  loo 

T/R  red  pitch  link  F(lb) 

-150  +  225 

-350  *  too 

-  iso  ♦ 2oo 

♦ 

T/R  white  pitch  link  K(1h) 

-  too  *  200 

-300  4  IOO 

+  200  i  100 

+  75  ♦  SO 

T/R  pitch  cont  tube  axial  K(lb) 

+  2S0  *  i  oo 

0  •  SO 

Q  tlOOOO 

+  15000  +  1  0000 

T/it  vertical  M2  ( in— lb) 

+  5000  4  isooo 

+  SOOO  ♦  IOOOO 

+  1 IOOOO  +  2.5000  +70OOO  ±  40000 

T/H  lateral  M2  (in-lb) 

+  95000+  2.0000 

+  80000.,  1  gooo 

+  22oo  ,  4oo 

+  12 00  ♦ 200 

Upper  left  fitting  stress* (psi) 

+  1700*  300 

+  17  OO  i  300 

-  15000  i  4,000 

-  |I000  ♦  5000 

T/F  forward  f»  aft  M1  (in-lb) 

-  i2.ooo*  5000 

-  tSoo  4  4,000 

+  24)000  +  3000 

♦  igooo  +  2.00° 

T/F  lateral  M1 (in-lb) 

+  2 4vO0*  Zooo 

+  2>‘  °  *  1 500 

-IOO  i  70 0 

+300  ♦ 8oo 

T/R  shaft  parallel  M( in— lb) 

-  300  .  800 

+200  ♦  900 

O  i  400 

+  300  i  qoo 

T/R  shaft  perp  M( in-lb) 

f’bOO*  1700 

+  2  oo  4  1 1  o  o 

|l  5  L  i  27  5 

i2.ol  +  a  S 

T/R  blade  pitch  (deg) 

12  OL'  05 

1  4  0  L  4  O  5 

+30000  ‘gOOO 

+  1  OOOO  +  IOOOO 

T/B  torque2 ( in-lb) 

+1*000  4  tooo 

t220°0  *  9000 

+•400  * 

+  2W0  t 

T/R  shaft  torque ( f t - 11, ) 

+  34,5  * 

+  330  4 

'Average  longitudinal  CG  at  fuselage  station  195.7 
2  Instrumentation  located  at  tail  boon  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 


73 


FIGURE  47 

Constant  Power  Left  Turn 
AH- 10  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

1110 

IS  80 

Cross  weight (lb) 

<3340 

$°|00 

3  I  00 

4140 

Density  altitude(ft) 

43  10 

44«10 

5  S 

1  f  0 

Air  temperature (°C) 

12.0 

II  5 

32  « 

Main  rotor  speed (rpm) 

33  1 

327 

<H 

°l  S 

Airspeed (KCAS) 

<3  Z 

qz 

2  0 

Normal  aceeleration(G's) 

1 

1.8 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-25 

i  100 

-75  ♦ 25 

T/R  red  pitch  link  F(lb) 

-25  ,  i  25 

-  I0O  *2.5 

+  50 

*  1  00 

-50  t  2  5 

T/R  white  pitch  link  F(lb) 

+50  f  i 50 

-100  ,  50 

-75 

1  100 

-275  *1 00 

T/R  pitcii  cont  tube  axial  F(lb) 

-25  *  125 

-ioo  *  50 

-50000  120000  -45000  *3  Oooo  T/B  vertical  M7  ( in-lb)  -25  000*25000  -35000*35000 

+  1 5000  *20000  +4J000  *40000  T/B  iaCcrni  M2(in-lb)  +40000*300  00  +fc£>000* \S000 

+  WOO  *  S  OO  +2  000  *400  Upper  left  fitting  stress7(psi)  +15  00*  400  +2500*  tOO 


-  ioooo 

+ 

tooo 

- 15500 

*4,500 

T/E  forward  &  aft  M  (in- lb) 

-13000*  9000 

-  IfcOOO 

*ioSoo 

+  50oo 

♦ 

30  00 

+  IIOOO 

*■5000 

T/F  lateral  M3 (in-lb) 

+  IOOOO*  4000 

+  14000 

*  4000 

+3oo 

* 

1000 

+  fco  o 

*  1100 

T/R  shaft  parallel  M(in-lb) 

- 100  *  1000 

+-400 

1 1300 

-  100 

♦ 

$  OO 

+  300 

*  1100 

T/R  shaft  perp  M(in-lh) 

+  200  *  Iioo 

+  «oo 

*  1300 

1  o  L 

+ 

as 

3.0  L 

*  0. 5 

T/R  blade  pitch  (deg) 

4.0  L  *  0  s 

SOL. 

*  0  3 

+  4,000 

+ 

$000 

+  (,000 

♦  IOOOO 

T/H  torque 2 ( in- lb) 

49000*  9000 

+22 000 

1 10  000 

+•  to 

+ 

+  feO 

♦ 

T/R  shaft  torque(ft-lb) 

+  75  * 

+  80 

+ 

’Average  longitudinal  CG  at  fuselage  station  195.7 
instrumentation  located  at  tail  boon  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 

74 


FIGURE  48 

Constant  Power  Left  Turn 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7630 

7630 

Gross  weight (lb) 

9270 

9730 

-b~rso 

5530 

Density  altitude(ft) 

4340 

5000 

4  5 

1  °\  0 

Air  temperature (°C) 

12  0 

|  4  0 

323 

3  27 

Main  rotor  speed (rpm) 

32  8 

325 

1  2*1 

1  26 

Airspeed (KCAS) 

120 

1  1  8 

2  0 

2  0 

Normal  acceleration (G's) 

19 

2.0 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

-25  ±  ioo 

-75  ±50 

T/R  red  pitch  link  F(lb) 

-50  i  200 

-50  50 

+  25  tioo 

-50  ±75 

T/R  white  pitch  link  F(lb) 

+  5  0  *  200 

-is  ,50 

-25  i  ioo 

-  IOO  ±  75 

T/R  pitch  cont  tube  axial  F(lb)+75  ±150 

-75  • 75 

-  soooo  ±250oo 

-30000  ±35000 

T/B  vertical  M2(in-lb) 

-30000  +30000 

-2^000  +30000 

+  45000  ±15000 

*10000  +  3  sooo 

T/B  lateral  M2 (in-lb) 

+  q 0000  ±2SOOO*\ooooo  *25000 

+  1700  i  400 

+2j  00  ±500 

Upper  left  fitting  stress2  (psi  )+2700  ±500 

+3100  +  6,00 

-  15000  +  ioo  oo 

-14500  +01500 

T/F  forward  &  aft  M3 (in-lb) 

-20000  ±  loo 00 

- 12.000  +  qooo 

+  12  000  *  300 0 

*  14000  t  SOOO 

T/F  lateral  M3 (in-lb) 

+  2 0000  ±  sooo  +  200oo  +  4000 

■♦-400  + 1  2.00 

+300  +1500 

T/R  shaft  parallel  M(in-lb) 

0  +1400 

+300  +  1500 

0  *1100 

+  200  t  1500 

T/R  shaft  pcrp  M(in-lb) 

+100  *1500 

+  200  +  1700 

3.0  L  ±  0.5 

3.0  L  ±  0  5 

T/R  blade  pitch  (deg) 

7  0  L  *  os 

4  5  L  +  OS 

+  12000+  10000  -HfcOOO  +  IOO  OO 

T/B  torque2 (in-lb) 

422ooo  ±  »20oo  +2fcooo  +10000 

+  90 

+  60  t 

T/R  shaft  torque (f t-lb) 

4120  ± 

+  60 

‘Average  longitudinal  CG  at  fuselage  station  195.7 
^Instrumentation  located  at  tail  boom  station  50.0 
’instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  49 

Constant  Power  Right  Turn 
AH- 1C  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801  212 

FLIGHT  PARAMETER1 

801 

212 

7  fctO  762  0 

Cross  weight  (lb) 

<3300 

8^  20 

3<H0  5120 

Density  altitude (ft) 

3360 

44  10 

SO  17 

0 

Air  temperature (°C) 

12.5 

14.0 

32*7  328 

Main  rotor  speed (rpm) 

330 

^5  102 

Airspeed (KCAS) 

U 

^3 

M  l« 

1 

Normal  acceleration(G's) 

18 

MEAN  OSC  MEAN 

OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

+  50  tlOO  -50 

±50 

T/R  red  pitch  link  F(lb) 
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FIGURE  50 

Constant  Power  Right  Turn 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  51 

Constant  Altitude  Left  Turn 
AH- 1C  S/N  71-20985 

CLEAN  CONFIGURATION  HOC  CONFIGURATION 
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FIGURE  52 

Constant  Altitude  Left  Turn 
AH-1G  S/N  71-20985 
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FIGURE  53 

Constant  Altitude  Right  Turn 
AH-IG  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGl'KF,  54 

Constant  Altitude  Right  Turn 
AH- 1C  S/N  71-20985 
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FIGURE  55 

Left  Directional  Control  Step 
AH- 10  S/N  71-20985 
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FIGURE  56 

Loft  Directional  Control  Step 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7  540 

75  40 

Gross  weight (lb) 

3  3  00 

3i4G 

3340 

3780 

Density  altitude (ftl 

4790 

4130 

tt.S 

0.0 

Air  temperature(°C) 

10.0 

(7.0 

312 

3>24 

Main  rotor  speed (rpm) 

322 

324 

I2S 

173 

Airspeed (KCAS) 

117 

119 

l.l 

1.0 

Dir  cont  displ(in) 

l.l 

1,0 

MEAN  O.SG 

MEAN  OSC 

LOAD  " ' RAMETER 

MEAN  OSC 

MEAN  NSC 

-IOO  i  ZOO 

-ns  ±iso 

T/R  red  pitcli  link  F(lb) 

-15  ±  156 

-  3oo  ±  izS 

-ZOO  ±  zSo 

-ns  ±i29 

T/R  white  pitch  link  F(lb) 

-SO  ±  iSO 

-17  5  •-  ns 

-ISO  ±150 

►  50  ±  160  T/R  pitch  cont  tube  axial  F(i 

b)  -25  ±  ns 

- 1  oo  *  i  oo 

-30000  ±15600 

-5000  ±15000 

T/B  vertical  M?  (in-lb) 

-10600  4  26000 

-l5©CO±  20000 

♦20000  *2©ooe> 

--<5000  ±  461300 

T/B  lateral  M?(tn-lb) 

*50000-  2.0000 

+  40000  *  30000 

*1060  ±200 

♦  ZSOO  ±  IOOO  Upper  left  fitting  stress :  (psi)  t-jooo±  40© 

-  II  OO  *  400 

-20060  ±C#660 

-  UoOOG  ±8000 

T/F  forward  &  aft  M  (in-lb) 

-IW50O  *0506 

-18000  *  WOOO 

►  1 2600  ±200© 

*13600  ±5000 

T/F  lateral  M* (in-lb) 

♦  iSOOC  ’  3000 

♦  13000  5060 

-160  ±430© 

♦  ZOO  MiOO 

T/R  sliaft  parallel  Mi  in- lb) 

-(  OO  *  I  1  90 

♦300  4 
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T/R  shaft  perp  M(in-lb) 
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♦  400  4  isoo 

3.0  l  1 

3.0  L  *-  OS 

T/R  blade  pitch  (deg) 
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MSS  1 
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!Aw  age  longitudinal  CG  at  fuselage  station  195.7 

‘  Instrumentation 

located  at  tail 

boom  station  50.0 

’  instrumentation 

located  at  tail 
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FIGURE  57 

Right  Directional  Control  Step 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

15*0 

1240 

Gross  weight (lb) 

6300 

9100 

4120 

4130 

Density  altitude(ft) 

4000 

3100 

1.5 

n.<5 

Air  temperature (°C) 

1.0 

i4.0 

324 

323 

Main  rotor  speed (rpm) 

324 

*523 

i2<2> 

121 

Airspeed (KCAS) 

Ml 

0.3 

o.4 

Dj.*  v.c:'t  displ(in) 

0.5 

o.S 

MEAN 

OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

•MOO 

±  125 

♦  25  ±  50 

T/R  red  pitch  link  F(lb) 

-ISO  ±200 

♦  75  ±50 

*.125 

t  ISO 

♦ 

T/R  white  pitch  link  F ( lb ) 

mZ5  t  ISO 

♦  15  ♦  50 

-i  30 

♦  IOO 

-ns  ±is 

T/R  pitch  cont  tube  axial  F(lb) 

4- 

♦  50  ±  IS 

-1*5000 

±20000 

O  ±20000 

T/B  vertical  M2(in-lb) 

-  IOOOO  ±15000 

♦  IOOOO  ±  15000 

«-<oOOOO 
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*105000  ±20006 

T/B  lateral  M2  (in-lb) 

*90000  ±25000  *125000  ±  20006 

*ilOO 

±400 

♦•2100  ±400 

Upper  left  fitting  stress2(psi) 

♦  1900  ±  300 

♦  3000  ±  300 

-22000 
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-13000  ±fc  ooo 

T/F  forward  4  aft  tt 3  ( in— lb ) 
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♦  14000 

♦  2000 

♦  13000  ±  5000 

T/F  lateral  M3 (in-lb) 

*14000  ±  3000 
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o 
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♦  500  ±  I  loO 

T/R  shaft  parallel  M(in-lb) 

O  ±1000 

+400  ± 1200 

♦  zoo 

±  300 

0  illOO 

T/R  shaft  p"-  ^  M(in-lb) 

O  ±  900 

♦  200  ±1100 
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O  t  0.5 

T/R  blade  pitch  (deg) 

1.0  R  ±  0.5 

O.S  L  1  °  5 
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±*000 

*|?06C  ±4000 

T/B  torque2(in-lb)  , 

*16000  ±4S 000 
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♦5 

♦  55  ± 

T/R  shaft  torque(ft-lb) 

♦  45  * 

♦30  ± 

‘Average  longitudinal  CG  at  fuselage  static  i  195.7 
'Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  58 

Right  Directional  Control  Step 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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T/R  red  pitch  link  F(lb) 

♦  225  ♦  225 
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*  2OOO0t  1  SOOO 
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♦200 
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O  1 1300 
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T/R  shaft  perp  M(in-lb) 
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T/R  blade  pitch  (deg) 
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♦12000 
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I /B  torque' ( in-lb ) 
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♦  2^  000  -  UOOO 

*•  30 

+ 
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♦ 

T/R  shaft  torque(ft-lb) 
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fuselage  station  195. 7 
tail  boom  station  50.0 
t.n  i  1  fin  stat  ion  91.0 
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Instrumentation  loc.it  oil  at 
instrumentation  located  at 


85 


FIGURE  59 

Left  Directional  Control  Reversal 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLICHT  PARAMETER1 
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-7400 
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3%<oO 
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-  150  ±  too 
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O  i 20000 
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O  i  700 

+  300  1 1 400 

T/R  shaft  perp  M(in-lb) 

-too  +  900 

•■2001  900 

2.S  «-  *  0-5 

4.0  L  *  oS 

T/R  blade  pitch  (deg) 

(*. 5  l  to-s 
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♦2oooo  i6ooo 

*32000  ^0000 
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-15  1 
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♦  lOQi 

♦  ISO  + 

'Average  longitudinal  CG  at  fuselage  station  195.7 

2  Instrumentation  located  at  tall  boom  station  50.0 

3  instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  60 

Right  Directional  Control  Reversal 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

1490 

1  520 

Gross  weight (lb) 

9770 

9  850 

3  3<bO 

4000 

Density  altitude(ft) 

4150 
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4.0 

10.0 

Air  temperature(°C) 
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Main  rotor  speed (rpm) 
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i  2  <6 
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Airspeed (KCAS) 
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Z.  0.1 
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±  1.0 

MEAN  OSC 
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LOAD  PARAMETER 
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i-ioo  -  i5o 

-IOO  i  15 

T/R  red  pitch  link  F(lb) 

1 75  ±75 

-7S  +  75 

HOO  1  il? 

-75  ±  IOO 

T/R  white  pitch  link  F(lb) 

♦150  +  15 

-■50  ±  75 

-ZOO  i  |25 

-25  t  lOO  T/R  pitch  cent  tube  axial  F(lb) 

-IOO  ±  IOO 

♦  IOO  ±  50 

-5000  *zoooo 

-ZSOOO  -  ZOOOO 

T/li  vertical  M*  (in-lb) 

-IOOOO  ±15000 

-3500o±  15000 

eioooo  *  25ooo 

*5000  -25000 

T/B  lateral  M2(in-’s) 

♦35000±  1 5000 

O  ±  15000 

♦  1400  i  400 

*900  *  500  U 

pper  left  fitting  stress2 (psi) 

«-i2oo  ±  300 

*300  ±  300 

-15000  ±5000 

-16,000  ±fcOOO 

T/F  forward  &  aft  M’(in-lb) 

-l4500±  5500 

-I20001  5000 

*2000  *4000 

♦  5000  ±  4000 

T/F  lateral  'l'(in-lb) 

♦I0000±4000 

*5000- 3000 

+  200  ±  1000 

♦IOO  ±  120O 

T/R  shaft  parallel  M(in-lb) 

-IOO  5  900 

*200  ±  1200 

*200  *  looo 

*.  900  *-  17,00 

T/R  ‘haft  perp  M(in-lb) 

-IOO  ±  900 

+  300  ±  HOO 

4-5  n.  -  0  5 

1.5  l  +  0.5 

T/R  blade  pitch  (deg) 

0  5  *±  0.5 

2.5  R.  1  0  5 

0  ±9000 

IOOOO  + 10000 

T/B  torque2 ( in-lb) 

♦  6000  ±  9ooo 

♦6000-  6*000 

♦  IS 

♦20  ± 

T/R  shaft  torque(ft-lb) 

♦  20  i 

-30  ± 

'Average  longitudinal  CG  at  fuselage  station  195.7 

^Instrumentation  located  at  tail  boom  station  50.0 

’instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  61 

Left  Roll  Reversal 
AH- 1 G  S/N  71-20985 


CLEAN 

CONFIGURATION 

HOG  CONFIGURATION 

212 

212 

FLIGHT  PARAMETER1 

212 
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7  S'  3  O 

76*0 
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loro 

9  1  50 

3  6  70 

3  540 
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3  84  o 

3  O 

(4.5 

Air  temperature (°C) 

1 1  ■  5 

1  2  5 
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324- 

Main  rotor  speed(rpm) 
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3  24 

/ 2 9 
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Airspeed (EGAS) 

1  20 

1  20 

4- 

1 5  1 

3o 

Bank  angle(deg) 

4 

1  5 

-  30 

MEAN 

OSC  MEAN 

OSC 

LOAD  PARAMETER 

MEAN 

OSC 

MEAN 

OSC 

-  7  S 

t  50  -  50 

1  loo 

T/R  red  pitch  link  K(lh) 

-  25 

*  50 

-  5o  * 

50 

_  IOO 

'50 

t  loo 

T/R  white  pitch  link  F ( 1  b ) 

-  25 

*  5o 

-  So  * 

75 

-  200 

*  75  -  50 

t  IOO 

T/R  pitch  cent  tube  axial  F(1b)  -  12 S 

*  75 

-150  * 

7  5 

- 1  5,000 

*20,000  -5000 

t2fooo 

T/R  vertical  Mfin-lb) 

-  10,000 

+  20,000 

-  ic.ooo  * 

2  foo« 

4  L  5,Ooo 

-  2o,ooo  +80.000 

♦ 

20,00© 

T/B  lateral  M2 (in-lb) 

*110,000 

*  2.0,000 

+ 110,000  * 

20,000 

t  2fc  00 

*  400  +  2000 

*  S"oe 

Upper  left  fitting  stress2fpsi 

'  +  l  300 

*  Sec 

+  320 0  * 

4  00 

-  ie  ooo 

*5ooo  -14  Ooo 

4- 

fcooo 

T/F  forward  6  aft  M1 (in- lb) 

-  11.50* 

*  (0  S’oo 

-  2  r,,.-5c>o  * 

15  OO 

+  2200* 

*3  ooo  +12,000 

4 

Zooo 

T/F  lateral  M1 (in-lb) 

4  19,000 

+  3 , ooo 

+  18,000  * 

4ooe 

+  500 

5oe  +  4-oo 

1  “loo 

T/R  shaft  parallel  M(in-lb) 

4  300 

11  00 

4  300  * 

II  OO 

+  1  oo 

t  500  4  3oo 

+  1200 

T/R  shaft  perp  M( in-lb) 

+  300 

*  (Zoo 

♦  boo  t 

lloo 

4  i- 

0.5  4  l 

*■ 

OS 

T/R  blade  pitch  (deg) 

3  L 

1 

4 

3  t 

0 , 5 

+  14>  OOO 

6 ooo  4  8 ooo 

U  ooo 

T/B  torque2 (in-lb) 

4  IB  ,OOe 

♦ 

6ooo 

+ 

4  li.ooo 

fit  )6 

1  ( oS 

*  S 

♦ 

T/R  shaft  torque (f t-lb ) 

+  70 

♦ 

+  feo 

'Average  longitudinal  GO  at  fuselage  station  195.7 
'Instrumentation  located  at  ail  boom  station  50.0 
Instrumentation  located  a^  tail  fin  station  41.0 
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FIGURE  62 

Left  Roll  Reversal 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 


801 

212 

FLIGHT  PARAMETER1 

801 

212 

7  390 

7  1  90 

Gross  weight (lb) 

9370 

9000 

3  6  00 

36  50 

Density  altitude(ft) 

4000 

4  1  40 

40 

16.5 

Air  temperature (°C) 

1  2.0 

no 

323 

3  2  5 

Main  rotor  speed (rpm) 

120 

329- 

/  38 

f  2  <6 

Airspeed (KCAS) 

1!  2. 

121 

+  45 

t  45 

Bank  angle (deg) 

t  45 

t  45 

MEAN  OSC 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

+  so  ±  ioo 

-25  ±  IOO 

T/R  red  pitch  link  F(lb) 

f 50  ±75 

-75  i  75 

|U  ±  IOO 

♦ 

T/R  white  pitch  link  F(lb) 

♦  25  +50 

-  7  S  ±  7  5 

-  50  ± | 2 S 

O  ±  125 

T/R  pitch  cont  tube  axial  F(lb) 

-2oo  ±125 

-  1 2 S  t  75 

-15,000 

t2S;0Oo -2o,ooo 

*3S/*» 

T/B  vertical  M2 (in-lb) 

-10,000 

±  2o.»oo 

•  Zo.ooo 

±  25oo» 

♦  9o,oe>o 

4 

~?0/OOO*l 00,000 

~tCooo 

T/B  lateral  M2 (in-lb) 

4ieo,oM 

±  25,000 

+  105,00* 

~  25oeo 

4  2600 

±  4-oo  +24*0 

±  9oo 

Upper  left  fitting  stress2 (psi) + 1400 

±  4oo 

+  2(m  OO 

4 

"  700 

-21.0  oo 

±1/300  -21,000 

±7500 

T/F  forward  &  aft  M3 (in-lb) 

•29, 5oo 

±  7500 

-22,0  Oo 

±  9500 

4  18.000 

±4000  ♦iS/>oo 

±|ooe 

T/F  lateral  M3 (in-lb) 

4  24ooo 

±  So 00 

+  2 1 poo 

i  4  000 

O 

±1(00  ♦  300 

±1400 

T/R  shaft  parallel  M(in-lb) 

0 

1  1100 

+  IOO 

1  1500 

-  1  oo 

±1000  4  200 

±#oo 

T/R  shaft  perp  M(in-lb) 

O 

1  600 

♦  3  00 

4 

8  oo 

4 

4 

T/R  blade  pitch  (deg) 

4 

4 

1 .  i~ 

0.5  I.  u 

f  . 

3.  L 

0.5 

4.  1. 

0  5 

4  20,000 

4 

10,000  ♦  14,000 

4 

16,0*6 

T/B  torque2 (in-lb) 

♦  18  oo* 

4 

"  2ooo 

+  U.OOO 

4 

~  8000 

+  as 

4  40 

4 

T/R  shaft  torque(ft-lb) 

♦  HO 

4 

+  7o 

4 

*Averagj  longitudinal  CG  at  fuselage  station  195.7 
‘Instrumentation  located  at  tail  boom  station  50.0 
1 1nstrumentation  located  at  tail  fin  station  41.0 


FIGURE  63 

Right  Roll  Reversal 
AH- 1 C,  S/N  71-20985 


CLEAN  CONFIGURATION 

HOG  CONFIGURATION 

212 
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FLIGHT  PARAMETER1 
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’Average  longitudinal  CG  at  fuselage  station  195.7 
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FIGURE  64 

Right  Roll  Re  -rsal 
AH-1G  S/N  71-  *.0985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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T/R  pitch  cont  tube  axial  F(lb) 

0+75 

-IOO  -  75 

-2S0OO  ±2Sooo 

-ioooO  *50000 

T/B  vertical  M2(In-lb) 

-20000  +  50000 

-SOOOMOOOO 

*20^00  +  50006 

♦  lOOOOO  *40060 

T/B  lateral  M2 (in-lb) 

♦  l2S6CO±  50000 

*l50000t 40000 

♦  2200  i40O 

vUc.00  +  7bC> 

Upper  left  fitting  stress2 (psi) 

*5500  -  SOO 

♦  5100  +  toO 

-20000  ±%oco 

-25000  i  5000 

T/F  forward  &  aft  M3(in-lb) 

-5000O  ±  iqooo 

-20. 500  ±  11000 

*  15600  +4000 

+  nooo  tsooo 

T/F  lateral  M3  Un-lb) 

♦ZSO00  ±  4000 

v 27000  ±  fcOOO 

•*-loo  illOO 

4.100  1 1560 

T/R  shaft  parallel  M(in-lb) 

♦  IOO  +  1500 

♦  ZOO  ±  ISOO 

0  i  TOO 

*260  ♦  iSOO 

T/R  shaft  perp  M(in-lb) 

♦  IOO  i  1500 

*  500  +  1700 

O.S  L.  i  0.5 

5.5  L  ±  a  s 

T/R  blade  pitch  (deg) 

Z.S’u  i  o.S 

4  i_  +  as 

♦12  600  +  *e>oo 

*'  6  OOO  i^OOO 

T/B  torque2  (in-lb) 

♦■  7ZOCO*  4000 

♦  26000+4600 

+40  + 

♦-  50  ± 

T/R  shaft  torque(f t-lb) 

♦  ISO  i 

4-  150  t 

’Average  longitudinal  CG  at  fuselage  station  195.7 
2  Instrumentation  located  at  tail  boom  station  50.0 
Instrumentation  located  at  tail  fin  station  41.0 


FIGURE  65 
Gunnery  Dive 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  66 

Gunnery  Dive  Pushover  Entry 
AH-1G  S/N  71-20985 
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CONFIGURATION 
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CONFIGURATION 
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FIGURE  67 

Gunnery  Dive  Pushover  Entry 
AH-1C  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  68 

Gunnery  Dive  Rolling  Left  Entry 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  69 

Gunnery  Dive  Rolling  Left  Entry 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  70 


CLEAN 

CONFIGURATION 

Gunnery  Dive  Rolling  Right  Entry 
AH-1G  S/N  71-20985 

HOG  CONFIGURATION 
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FIGURE  71 

Gunnery  Dive  Rolling  Right  Entry 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  72 

Gunnery  Dive  Symmetrical  Pull  Out 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION 

HOG  CONFIGURATION 

801 

212 

FLIGHT  PARAMETER1 

801 

212 

7310 

7470 

Gross  weight (lb) 

0  4  *0 

9  3  30 

3530 

3  4  10 

Density  altitude(ft) 

4000 

4  4BO 

4.5 

3.5 

Air  temperature(8C) 

10.5 

13.5 

Sit 

330 

Main  rotor  speed (rpm) 

334 

330 

1  3  4 

1*1 

Airspeed (KCAS) 

It  4 

131 

2.4 

2.3 

Normal  acceleration(G's) 

2.3 

2.1 

MEAN 

osc 

MEAN  OSC 

LOAD  PARAMETER 

MEAN  OSC 

MEAN  OSC 

O 

-too 

-75  ±50 

T/R  red  pitch  link  F(lb) 

-35  ±  tOO 

-  /OO  ♦  50 

+  50 

±  too 

-SO  ±  so 

T/R  white  pitch  link  F(lb) 

4  75  *  I2S 

-50  ±75 

-  iso 

±  175 

-SO  ±50 

T/R  pitch  cont  tube  axial  F(lb) 

-SO  *  ISO 

- too  ♦  so 

-10,000  1*0,000 

-45,000  ±SSfiO0 

T/B  vertical  M2 (in-lb) 

-40,000  *  f  5,0*0 

-40,000  ±35/000 

+ 10,000  -  20,000  **0,000  ±  ISpOO 

T/B  lateral  M2 (in-lb) 

+  /S,*oo  ±  SO, ooo 

+ 40.000  1 35,000 

+2500 

1  3  uo 

+  /BOO  ±400 

Upper  left  fitting  stress2 (psi)  + /TOO  ±  looo 

+  1400  ±  700 

-IB, 000  *t%ooo 

'17,000  1  u,mo 

T/F  forward  &  aft  M3 (in-lb) 

-14,000  ± /Tjooo 

->5,000  ±13,000 

+  5000  ±  4000 

*■6000  ±  2ooo 

T/F  lateral  M3 (in-lb) 

+7000  ±  (,000 

+11,000  ±7 OOO 

0 

±  noo 

+400  ±  >400 

T/R  shaft  parallel  M(in-lb) 

+200  i  ttoo 

+500  ±noo 

-BOO 

±  /  Soo 

4-  300  1  >500 

T/R  shaft  pern  M(in-lb) 

+  400  1  !f09 

1-400  ±1700 

o 

1  0.5 

2.5  L  1  *  * 

T/R  blade  pitch  (deg) 

OS‘L.  ±  0  5 

3.5l  1  c  5 

+  Booo 

1  /OOO o  4-9000  1  Oooo 

T/B  torque2 (in-lb) 

+3000  1  IB, 000 

+  13,000  ±>tfiOO 

70 

± 

is  i 

T/R  shaft  torque(ft-lb) 

9o  ± 

75"  t 

Average  longitudinal  CG  at  fuselage  station  195.7 
2 Inst rumen tat ion  located  at  tail  boom  station  50.0 
instrumentation  located  at  tail  fin  station  41.0 

N 


FIGURE  73 

Gunnery  Dive  Symmetrical  Pull  Out 
AH- 1 G  S/N  71-20985 
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FIGURE  74 

Gunnery  Dive  Rolling  Left  Pull  Out 
AH-1G  S/N  71-20985 


CLEAN  CONFIGURATION 
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FIGURE  75 

Gunnery  Dive  Rolling  Left  Pull  Out 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  76 

Gunnery  Dive  Rolling  Right  Pull  Out 
AH-1G  S/N  71-20985 
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FIGURE  77 

Gunnery  Dive  Rolling  Right  Pull  Out 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  78 

Spray  Fire  Gunnery  Dive 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  79 

Spray  Fire  Gunnery  Dive 
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FIGURE  80 
Evasive  S-Turn 
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FIGURE  82 

Autorotational  Entry 
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FIGURE  84 

Stabilized  Autorotation 
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FIGURE  87 

Autorotational  Left  Turn 
AH-1G  S/N  71-20985 
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FIGURE  88 

Autorotational  Right  Turn 

AH-1G  S/N  71-20985 
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801 

212 

FLIGHT  PARAMETER1 

801 

212 

7SIO 

Gross  weight (lb) 

930  0 

Density  altitude(ft) 

34Bo 

U»0 

Air  temperature (°C) 

//■o 

323 

Main  rotor  speed (rpm) 

32,4 

7  < 

Airspeed (KCAS) 

72 

2i 

R 

Bank  angle (deg) 

/?  72 

MEAN  OSC 

MEAN 

OSC 

LOAD  PARAMETER  MEAN 

OSC 

MEAN  OSC 

♦ 

¥Zs 

±50 

T/R  red  pitch  link  F(lb) 

♦ 

+2?  ±  Zf 

♦ 

+2n 

±  JO 

T/R  white  pitch  link  F(lb) 

± 

0  t  Z5 

♦ 

-tO: 

±  sr 

T/R  pitch  cont  tube  axial  F(lb) 

♦ 

—/oo  t  JO 

♦ 

±  ' 

T/B  vertical  M2  (in-lb) 

+ 

-/Sooo  t  /jooo 

♦ 

O 

±  MOO 

T/B  lateral  M2  (in-lb) 

♦ 

-  5006  ±  UOOO 

♦ 

+/£>  O 

i  400 

Upper  left  fitting  stress2(psi) 

♦ 

-f-4oO  ± 

♦ 

-21060 

*  5Soo 

T/F  forward  &  aft  M3(in-lb) 

♦ 

—  1 46oC±  S'Ooo 

± 

-3600 

♦  3000 

T/F  lateral  M3 (in-lb) 

+ 

.  4ooo  ±  Z00'o 

± 

+ZOO 

±1/00 

T/R  shaft  parallel  M(in-lb) 

♦ 

-t-  *  /ooo 

♦ 

■fjoo 

±  9 oo 

T/R  shaft  perp  M(in-lb) 

♦ 

±  800 

♦ 

/  * 

t  o.s 

T/R  blade  pitch  (deg) 

♦ 

O.S-A  i  0  5 

♦ 

¥ioo  o 

±  6000 

T/B  torque2 (in-lb) 

+ 

¥-6000  t  6e>cO 

± 

+-SO 

± 

T/R  shaft  torque  (ft-lb) 

■fS’S'  ± 

*Average  longitudinal  CC  at  fuselage  station  195.7 
2 Instrumentat ion  located  at  tail  boom  station  50.0 
instrumentation  located  at  tail  fin  station  41.0 


IIS 


FIGURE  89 

Autorotational  Right  Turn 
AH-1G  S/N  71-20985 
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FIGURE  90 

Autorotational  Power  Recovery 
AH-1G  S/N  71-20985 
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FIGURE  91 

Autorotational  Power  Recovery 
AH-1G  S/N  71-20985 
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FIGURE  92 

Level  Flight  Throttle  Chop 
AH-1G  S/N  71-20985 


CLEU^N  CONFIGURATION  HOG  CONFIGURATION 
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FIGURE  93 
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FIGURE  >9* 

Climb  Throttle  Chop 
AH-1G  S/N  71-20985 
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+  t  -ZS  +  XS  T/R  red  pitch  link  F(lb)  +SO  tX?  &  'US’ 

O  t +  T/R  white  pitch  link  F(lb)  O  *2S  O  -  *  * 

-/SO  +  go  -SO  +  XS  T/R  pitch  cont  tube  axial  F(lb)  -  7$  ±  go 

f/Oooo  +  *Sa0°  +/S066  tjLoaco  T/B  vertica.’  M2(in-lb)  -/ooao  tJLS'ooo  ^Sooo  -  ZOOOO 

-Sooo  +  / Oooo  o  t/Sffoo  T/B  lateral  M2 (in-lb)  ©  t  7SOOO  -Sooo  ±  /Sooo 

~7oO  +360  -Soo  t  4oO  Upper  left  fitting  stress2(psi)  O  *  50C>  */oO  ±  $00 

-/$Ooa  t  4SCo  -/geoa  -  S~OOo  T/F  forward  &  aft  M3  (in-lb)  -/&oo  i-iG'oo  -/TeoO  -  gooo 

-4000  +  /S60  -  fooo  t/ooo  T/F  lateral  M3  (in-lb)  -&oo+3ooc>  -&00  +  26*° 


-SOOO  +  2^00 


0 

t  406 

*3 00 

+  700 

T/R  shaft  parallel  M(in-lb) 

O 

+  UOo 

+3oO 

i  gOO 

*360 

t  £ OO 

+*00 

±  700 

T/R  shaft  perp  M(in-lb) 

*Xoo 

i  Lo  0 

*300 

+  Joo 

/z 

i  O.S 

o.S  *- 

+  o.S 

T/R  blade  pitch  (deg) 

J*. 

+  0.5 

♦  O.S 

0 

t  4C60 

O 

+8000 

T/B  torque2 (in-lb) 

-OOOo 

*6000 

—Oooo 

+  6000 

*ZO 

+  3co 

*■  /o 

+  /00 

T/R  shaft  torque (ft-lb) 

•*’60 

♦ 

T/° 

+3  00 

'Average  longitudinal  CG  at  fuselage  station  195.7 
2 Instrumentation  located  at  tail  boom  station  50.0 
3 Instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  95 

Autorotational  IGE  Hover  Power  Recovery 
AH-1C  S/N  71-20985 


CLEAN 

CONFIGURATION 

HOG 

CONFIGURATION 
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212 

FLIGHT  PARAMETER1 
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212 

1430 
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8440 

89  70 

3870 

Density  altitude(ft) 

2^40 

2.  <910 

Ao  O 

Air  temperature (6C) 

l(j>.  O 
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Main  rotor  speed (rpm) 
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■3E  4 

104  ti  VWR  irspeed (KCAS)  101c  U  HV£  J05"-c* 

MEAN  OSC  MEAN  OSC  LOAD  PARAMETER  MEAN  OSC  MEAN  OSC 


♦ 

+2S 

±50 

T/R  red  pitch  link  F(lb) 

-+TS 

♦  75" 

o  ± 

4 

+5  o 

±  5-0 

T/R  white  pitch  link  F(lb) 

+»Z5 

i  100 

O  t  so 

4 

-loo 

±  75 

T/R  pitch  cont  tube  axial  E(lb)  -|0O 

±  /OO 

-7?  ±  75 

4 

o 

±<?<?ooo 

T/B  vertical  MJ(in-lb) 

+  iOOOo 

±  5000 

+-ioooo±  20000 

4 

4-50  00O 

±  1 5000 

T/B  lateral  M2(in-lb) 

+  1006  oo 

+  5000 

+  |06t)OU±  £5000 

4 

+  1200 

♦TOO 

Upper  left  fitting  stress2  (psi  )  +HOO 

4  5<PO 

♦  iRoo  4  200 

4 

-21000 

♦  (oOOO 

T/F  forward  &  aft  M3(in-lb) 

-2.4O0O 

+  £500 

-"5000  +  5ooo 

♦ 

+9000 

♦  5000 

T/F  lateral  M3(in-lh) 

♦2.4600 

tZo  oo 

+  IOOOO  t  looo 

♦ 

+300 

t  1600 

T/R  shaft  parallel  M(in-Jb) 

O 

4  G?0o 

o  ±  IOOO 

4 

+  400 

t  /IOO 

T/R  shaft  perp  M(in-lb) 

+500 

♦50  0 

+  700  t  90  0 

4 

7  u 

±  0  5 

T/R  blade  pitch  (deg) 

USL 

♦  2?.  5 

4 

+  1600  O 

±10000 

T/B  torque2 (in-lb) 

+ 30000 

±  4000 

•veooo  ± 8000 

4 

440 

±(LZS 

T/R  shaft  torque(ft-lb) 

-HO 

+  IgOO 

♦ao  +  (4o 

'Average  longitudinal  CG  at  fuselage  station  195.7 
2 Instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 


FIGURE  96 

Two-Foot  Hover  Autorotational  Landing 
AH- 1C  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 

801  2T2  FLIGHT  PARAMETER1  801  212 

TTIO  1460  Gross  weight(lb)  *127 O  9670 

170  0  3BTO  Density  altitude(ft)  2 Q(*0  dS60 

S'.  5  21' O  Air  temperature (°C)  I  4.0  (4-.0 


<ZSO  <250  Main  rotor  speed  (rpm)  22±>0  2 .50 


HVR 

HVR 

Airspeed (KCAS) 

/VI/* 

MEAN 

osc 

MEAN 

osc 

LOAD  PARAMETER 

MEAN 

OSC 

MEAN 

osc 

-.50 

i  50 

-21 

±  25 

T/R  red  pitch  link  F(lb) 

♦  *5 

-30 

♦  23' 

-SC 

i  50 

- SO 

♦  25 

T/R  white  pitch  link  F(lb) 

O 

4  50 

-25 

+  2S 

♦ 

O 

♦50 

T/R  pitch  cont  tube  axial  F(lb) 

-50 

♦  50 

-2.5 

+  -5<? 

-1  SC30 

4 20  OOO 

-10  600 

♦30000 

T/B  vertical  M2 (in-lb) 

-2000  O 

♦  35000 

-\ScxX> 

4  £5000 

+  5000 

4  25000  +45000 

±■50000 

T/B  lateral  M2 (in-lb) 

+  5000  4  5CW 

♦  £5O0t> 

+5JOOO 

+500 

4  SOO 

+700 

*1100 

Upper  left  fitting  stress^  (psi)  +  7^0 

t/ow 
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+  /OOO 

0 

+  4000 

-8000 

♦4000 

T/F  forward  &  aft  M3 (in-lb) 

-2000 

+3000 

-/OOO 

tfooo 

+  3600 

♦  3ooo 

+<7<30O 

±5000 

T/F  lateral  M3(in-lb) 

♦  2000 

♦  6000 

+4000 

±  70  00 

+400 

4  500 

+200 

♦dec 

T/R  shaft  parallel  M(in-lb) 

-300 

4  300 

-200 

+  700 

-60b 

♦50  0 

+30  0 

+  600 

T/R  shaft  perp  M(in-lb) 

+40C 

±  00 

+700 

♦  pot. 

.SL 

♦  0  5 

< t>  L 

♦  0-5 

T/R  blade  pitch  (deg) 

XU. 

+  0-5 

7  L 

+  0.5 

+8000 

+  aooo 

flOOOQ 

♦IOOOO 

T/B  torque2 (in-lb) 

+ICOOO 

+  (.000 

+20000 

+SOOC 

+  JO 

♦  ISO 

a.5 

4  I2C 

T/R  shaft  torque (ft-lb) 

+30 

+  255" 

8c> 

+  l£TO 

'Average  longitudinal  CG  at  fuselage  station  195.7 
instrumentation  located  at  tail  boom  station  50.0 
3 Instrumentation  located  at  tail  fin  station  41.0 
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FIGURE  97 

Autoi otational  Landing 
AH-1G  S/N  71-20985 

CLEAN  CONFIGURATION  HOG  CONFIGURATION 
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21 

12 

FLIGHT  PARAMETER1 
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212 

7700 

7*><#o 
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2.000 
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I  5.  5 
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2  25o 

/  OL  +•  TO 

I  05T  to  TO 
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1 0  ■  o  to  TD 

104  to  TD 
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OSC 

LOAI  PARAMETER 
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+  2.5 
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+2  S' 
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T/R  red  pitch  link  F(lb) 
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O  ±25 

t.fO 

±  so 

+  25 

+  zs 

T/R  white  pitch  link  F(lb) 

O  ♦  |  OO 

O  ±  ** 

i 

V* 

0 

+  50 

-/oo 

+  50 

T/R  pitch  cont  tube  axial  F(lb)  -50  ±  50 

-  /oo  +  50 
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♦  iooooo 

+5000 

+  AOOOC 

T/B  vertical  M2 (in-lb) 

+5000  +9  oooo 
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+  3*1000 

♦2S00O 

+ IOOOO 

♦  SSOOO  T/B  lateral  M2  (in-lb) 
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+9JOOO  t  58ooo 

+  4  oc 

i  2300 

+  IOO 

♦  1 400 

Upper  left  fitting  stress2  (psi)  +  400  12000 

+  24oo  ±  Boo 
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i  llOOO 

-/Sao  o 

+  4/<70£) 
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-iZSOO  +  i£soo 
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t  gc  OO 

-I00O 

t/OOO 
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+  5000  ♦  CrOOO 
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+  /oo 

♦  eoo 

*400 

♦ 

T/R  shaft  parallel  M(in-lb) 

+/00  +  /200 
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+  500 

+  4oo 

+  400 

♦  IIDO 

T/R  shaft  perp  M(in-lb) 

+/00  ±  //0° 

+300  t  i^oo 
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i  os 

4  51- 

+  <75 

T/R  blade  pitch  (deg) 

45+  +  0-5 

3  0  L  i  ^ 

+  10  00 0 

+  80oo 

*&aoo 

♦  IZ0OO 

T/B  torque2 (in-lb) 

+BOOO  tttooo 

+4.000  -  400  0 
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'Average  longitudinal  CG  at  fuselage  station  195.7 
‘Instrumentation  located  at  tail  boom  station  50.0 
'instrumentation  located  at  tail  fin  station  41.0 
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I  l*  ORE  96 


AH-  (0 


USA  s/n  n\- 10965 


MOTES  :  t)  OATA  WAS  0»T  AIMED  PURVN6  GROUND 
RUN  TIC -DOWN  TESTS 
X)  RPM  ’  324 

3)  TAIL  ROTOR  ©UAOE  ANCuE  RANGE 
SOt  ,  t0.2  RT  -*  19.1  L.T 
212.  ,  103  RT  -*  1 7.7  L.T 


O  ~  0Ot  tractor  taiu  rotor,  t  *  O.  6S7 

□  ~  212  TRACTOR  TAIL.  ROTOR,  T  »  O.  007 


' 

• 

0 

1.0 

2.0  3.0 

4.0 

SO 

4.0 

f 

! 

1 

PEDAL 

POSITION  —  INCHES 

FRO*\ 

FULL  LEFT 
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